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With the Editor 


ITH the smart array of 1927 models released during mid- 

summer by the majority of automobile manufacturers, 

we are moved to further contemplation of what is admitted- 

ly one of the most stimulating and dominating forces in the 

industrial, commercial, financial and social activity of the 
world today. 


The automotive industry has greatly accelerated devel- 
opment in mechanical, electrical, chemical and efficiency 
engineering. It is a leader in the expenditure of energy, 
brains and money for doing things in a bigger and better 
way; it is producing more and better motor cars, doing this 
in the finest type of industrial buildings equipped with 
highly developed, labor saving machinery and using the 
highest grade materials—therefore doing it economically. 
Every year sees added improvements in the engineering 
features, comfort, convenience, design and finishes incor- 
porated in automobiles. 


Modern finishes indeed play an important part in beauti- 
fying and preserving all exposed parts of the motor car. 
The automotive industry is setting a pace in the use of 
rapid-drying finishes of enduring character and attractive 
colors. New finishing materials, supplies and equipment 
have been developed to meet its especially rigid require- 
ments for lasting quality, volume output, speed of produc- 
tion and economy of ultimate manufacturing cost. 


Materials, equipment and methods identical and similar 
in character to what are used in the automotive industry, 
are available for and adaptable to manufacturing in many 
other lines, and it is up to other manufacturers to take ad- 
vantage of this progress and adopt improvements—or to 
eventually lose out altogether. 


a 
| 

: 
Managing Editor ee 


INDUSTRIAL FINISHING August, 1926 


PIGMENT 
OIL 


Brown Mahogany, Antique Ma- 
hogany and Walnut 
Colors 


Will Not Fade! 


Uniforms all kinds of sap woods 
with one application. 


Saves four operations over the 
old way when using water stains, 
and makes a smooth finish with 
a less number of coats. 


Inquiries given careful 
attention—write us 


Our Service Men AIl- 
ways at Your 
Command 


Manufacturers of 
WOOD FINISHING MATERIALS 


INDIANAPOLIS, IND. Factories EVANSVILLE, IND. 


| Advance Paint Co. 
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Of vital interest to every 
user of spray equipment 
— proper ventilation. 


Proper Ventilation at Sprayers 


The problem of removing spray fumes satisfactorily calls for the design and 
installation of ventilating equipment which operates efficiently, 
economically and safely to suit specific conditions 


By C. G. 


y— the rapid growth and 
popularity of finishing by the 
spray method, history will doubt- 
less repeat itself while the indus- 
try is in its infancy. Naturally 
there will be many confusing sug- 
gestions offered for the removal 
of fumes and correct ventilation 
in spray rooms and booths. It is 
certainly advisable for factories 
and individuals using spraying 
equipment, to carefully investi- 
gate the different methods and 
applications that are being of- 
fered to the industry. 

As young as the industry is, 
there has already been spent 
many thousands of dollars for 
the installation of ventilating and 
exhaust systems that are not only 
worthless but dangerous and 
hazardous. The mere assembling 
of a hood and a makeshift fan 
does not assure satisfactory re- 
sults. The biggest-:mistake seems 
to be one of offering the same 
size exhaust fan for different 
classes of work. There is a wide 
variation in the idea of proper 
or correct handling of fumes, and 
some glaring examples of poor 
judgment are to be found. 


Varied Requirements 
It may seem unnecessary to 
mention that some fumes and va- 
pors are heavier and more pun- 
gent than others, while some 
spraying or methods of applica- 
tion are more voluminous in still 


Tredier 


other cases, because of the neces- 
sity of handling big work. Nat- 
urally it follows that the exhaust 
systems should be governed ac- 
cordingly and that a “toy out- 
fit” is utterly useless and an ab- 
solute waste of money. 

It should not be necessary for 
the readers of this magazine to 
be forewarned on the question of 
looking to the manufacturers of 
well-known ventilating fans and 
blowers, for reliable information. 
They are experts in their line 
and through many years of ex- 
perience have accumulated infor- 
mation and practical knowledge 
of how and what to install in the 
way of equipment. 

The problem is not a difficult 
one nor does it require any mys- 
terious application. There are 
certain common sense fundament- 
als that need be followed out and 
then, by dealing with responsible 
manufacturers, correct and proper 
methods of ventilating and ex- 
hausting fumes are obtainable at 
a nominal cost. 

Below are enumerated several 
important points to bear in mind 
when purchasing ventilating or 
exhaust apparatus. They are ex- 
plained in the following para- 
graphs somewhat in the order of 
their importance. 

First: Systems involving air 
traps, ete., should be avoided for 
the reason that they are not only 
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hard to clean out, but are dan- 
gerous in case of fire, as it makes 
the extinguishing of the flame 
difficult. 

Move More Air 


Second: A large volume of air 
exhausted is highly desirable. In 
other words, the more rapid the 
air is changed, the greater will 
be the dilution of the fumes, 
hence the danger of explosion is 
greatly reduced and the minimiz- 
ing of accumulation is accom- 
plished. For instance, if about 
500 cubic feet of vapor is formed 
a minute and 2000 cubic feet of 
air is exhausted per minute, you 
would dilute the vapors three to 
one, which means the possibility 
of explosion is entirely avoided. 

The mixture would be so weak 
that setting it off into flame would 
be impossible—much the same as 


INCREASE AT FAN 


FIG 1 


FIG 2 


Plan views showing incorrect (Fig. 1) and 
correct (Fig. 2) designs of discharge piping 
leading from spray booth to an exhaust fan 
which is placed in opening of exit. 


a poor and lean mixture of gaso- 
line in an automobile engine. The 
above figures are offered for illus- 
tration only and not as a table to 
follow in handling a_ problem. 
Manufacturers of ventilating fans 
will offer the proper suggestions. 


Avoid Belt Drives 


Third: Fans operated by belts 
and pulleys should never be used 
for various reasons. One objec- 
tion is that the belts and pulleys 
create considerable static which 
is a dangerous fire hazard. An- 
other important reason from the 
mechanical standpoint, is that the 
belted outfit requires considerably 


more power to operate per cubic 
foot of air than a direct connect- 
ed fan or blower. 

In addition to this the air that 
is being exhausted—ladened with 
vapor fumes—is drawn directly 
over the bearings and into them, 
which causes rapid wearing out. 
Furthermore, belted outfits in or- 
der to handle the proper amount 
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Side elevations showing incorrect (Fig. 3) 
and correct (Fig. 4) shapes for discharge 
iping that elbows upward from spray 
th fan. Note how fan in Fig 3 works 
against strong back pressure thereby caus- 
ing eddying of air and a definite choking 
inside area marked “‘A’’. 
of air (since more power is re- 
quired per cubic foot) are often 
run at a higher speed in order to 
make up the deficiency. By so 
doing, a very rigid construction is 
required to overcome vibration 
and ultimate breaking down. 


Use Closed Motors 


Fourth: Open motor, direct 
connected exhaust fans should not 
be used in any case, as the ac- 
cumulation of vapor or fumes in 
the motor winding will cause a 
burn-out in a short time, and of 
course in the case of single phase, 
alternating or direct current open 
motors, great danger would be 
encountered from a fire stand- 
point. 

Fifth: Fully enclosed, direct- 
connected, motor-driven exhaust 
fans are obtainable with a self- 
cooled motor feature. These 
will not only be safe from the 
standpoint of fire hazard, but 
they are very economical to op- 
erate on account of their low pow- 
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er consumption. Wherever pos- 
sible, two or three-phase alter- 
nating current should be used for 
operating propeller exhaust fans, 
as the self-cooled motor type is 
furnished with a squirrel cage, 
induction type of motor which is 
spark proof. That is, there are 
no brushes or commutators to 
cause sparking, consequently it 
has already been proved by vari- 
ous insurance underwriters as a 
desirable outfit to use. 


Size of Ducts Important 

Sixth: A propeller exhaust fan 
should never be used when it is 
necessary to discharge air 
through a duct over 30 feet in 
length; in the latter instance, thai 
is where the duct is not beyond 
this limit, it should not be less 
than the diameter of the fan, and 
preferably three to four inches 
larger. For instance, if a 24 inch 
fan is used the duct should be at 
least 27 to 28 inches in diameter, 
see Figs. 1 and 2. Sharp corners 
and bends should also be avoided, 
see Figs. 3 and 4. Where it is 
necessary to use duct work in ex- 
cess of 30 feet, exhaust blowers 
are recommended. 


Suitable Exhaust Blowers 
Seventh: If exhaust blowers 
are to be used on account of the 
necessity of duct work, then it is 
extremely important that the 
blower with the proper discharge 
arrangement be used. In Fig. 5 
is shown a side, cross section 
view of a blower with a top, ver- 
tical discharge arrangement. A 
blower set in this position will 
fill up at the bottom of the hous- 
ing with the result that the wheel 
will strike this accumulation and 
jam up, hence the possibility of 
wrecking itself. In Fig. 6 is 
shown a blower with a bottom, 
horizontal discharge which is easy 
to get at for cleaning purposes 
through the use of a clean-out 
door or detachable connection at 
the discharge end. 
Eighth: Exhaust fans and blow- 
ers should be cleaned regularly 
for several important reasons 
some of which are as follows: If 
an accumulation is allowed to 
gather on the wheels of the fan 
or blower, it increases the amount 
of power necessary to run this 
wheel at the required speed, due 
to the added weight. Secondly, 


DETACHABLE CONNECTION 


Accumulations of waste material almost impossible to see or to reach, occur in the bot- 
tom of the housing of a vertical discharge blower fan placed as shown in Fig. 5, whereas a 
fan mounted as illustrated in Fig. 6 discharges more naturally, more easily and more com- 
pletely. By detaching the discharge pipe at connection shown in Fig. 6 the lower inside 
of ing is completely accessible for inspection and cleaning. 
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it interferes with the efficiency of 
the fan or blower by causing re- 
strictions on the surface area of 
the blades. Thirdly, the longer 
the accumulation is allowed to 
gather, the more difficult it will 
be to clean, and finally, the great- 
er the accumulation is, the harder 
it will be to extinguish any flame 
in case of fire. 


Authoritative Information 


From the foregoing hints and 
suggestions, it is no doubt obvi- 
ous to the reader that the prob- 
lem of correct ventilation in han- 
dling vapors and fumes is not dif- 
ficult, but only a matter of com- 
mon sense application, yet the in- 
dustry is already threatened with 
the invasion of irresponsible 
manufacturers who have _ not, 
through the lack of experience, 
accumulated the knowledge that 
is already possessed by several 
reputable concerns who have 
given this subject long and ex- 
tensive study in connection with 
their engineering research work 
and experience in the manufac- 
ture and installation of ventilat- 
ing equipment. 

Little difficulty should be en- 
countered in procuring the right 
kind of apparatus if the various 
suggestions outlined are borne in 
mind. It was only after a care- 
ful investigation on this subject, 
that the information submitted 
herewith was compiled. 


Touching Up Bare Spots In 
Lacquer 

Even with the greatest of care 
a workman is apt to cut through 
on edges, corners and any raised 
spots, when rubbing, but such 
places may be so neatly remedied 
that they will not be noticed when 
the job is done. First of all, wash 
the part perfectly clean of any oil 


or wax, after which large spots 
may be covered by spraying, and 
smaller areas by means of a 
brush, or pencil. 

The coating used to produce 
the regular finish may be used 
for the touching-up job, only it 
must be thinned somewhat. If 
the sprayer has been used in 
touching up, you had better do 
the whole panel over. After the 
touched-up parts are dry,—sev- 
eral hours will be necessary for 
this—they are to be rubbed and 
finished to match the remainder 
of the body. 

Where the damage has come 
from shipment or from use of 
the automobile, it is easier to 
rectify where the finish is lacquer, 
than where varnish has been the 
coating. Where the finish on a 
body is with the usual paint coat- 
ing, lacquer finish should not be 
employed. 

If possible touch up with the 
same lacquer as that which was 
used when the automobile was 
finished. This, in order to get the 
same color. Otherwise you shall 
have to match the color the best 
you can. As hardly any two au- 
tomobiles present the same prob- 
lem in this touching-up work, 
each car will have to be consid- 
ered as a special job and treated 
accordingly. Sometimes it is ad- 
visable to do a whole panel over 
rather than try to make a per- 
fect finish with the touch-up 
color, or materials—A. A. K. 


Acid or acid fumes will cause 
rust and the free acid set loose 
when steel is pickled is an active 
agent. 


New Finishes Announced 


Ss. C. Johnson & Son announces 
an new No. 127 Oil Lacquer—a 
“new speed finish”"—also a new 
Wax Drawer Coater. 
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Chicago Furniture Show Finishes 


Interesting notes about various attractive woods and finishes incorporated in 
the latest furniture exhibited at the Chicago 
Furniture Mart in July 


By R. G. Meade 


| VIEWING the July exhibit at 

the Chicago Furniture Mart it 
is inevitable that comparisons 
with past visits should come to 
mind. Two or three years ago 
the pale yellowish gray and am- 
ber of French Walnut met the 
eye on every side; a year ago it 
was the slightly deeper tones of 
Huguenot Walnut. This year 
the swing back is compieted and 
we see walnut generally quite 
dark and shaded in many cases 
to almost a blackish brown. 
Two toning and vein lining seem 
to have lost their vogue almost 
entirely. 


Woods and Coloring 


In woods, walnut is still king 
but where once it stood alone or 
at most combined with gum it is 
now elaborated with overlays 
and insets of maple, mahogany, 
California redwood burl, satin- 
wood, cedar, ash and stippled 
paint. Colonial, still true to ma- 
hogany and maple, birdseye and 
curly, is seen alone more than 
ever before. Even in walnut the 
variety of veneer cuttings is 
greater than ever; straight grain, 
butt, burl, quarter sawed, bee- 
swing rotary cut and pencil 
stripe often appear on the same 
piece. 

All these varieties present 
problems in finishing which call 
out the greatest skill and bal- 
ance of coloring. With as many 
as six different woods appearing 
in an area often less than two 
feet square, a harmonious blend 


is not the easiest thing in the 
world to achieve. Not only must 
there be a careful mixing of ani- 
lines to adjust the natural color- 
ing of so many varying ve- 
neers, but the shading and high- 
lighting demanded on everything 
large and small requires the most 
delicate possible handling of the 
spray gun. 


Design and Materials 


In point of style, Spanish 
Renaissance undoubtedly affords 
the chief innovation of the sea- 
son, with Oriental decoration sec- 
ond. The remainder of the ex- 
hibits show no inspiration trace- 
able to any particular period 
though for some time Eliza- 
bethan, at least in the modified 
melon bulb leg turning, has en- 
joyed distinct favor. 

Barrel or rounded fronts are 
in increasing evidence on dress- 
ers and consoles; rounded corners 
appear on buffets and servers. 
Spanish influence may be recog- 
nized in diamond shaped overlays 
and insets, arcaded underfram- 
ing, scroll and _ twisted iron 
stretchers, medallions, Moorish 
hinges and locks, and rectangular 
cabinet work. 

Finish materials employed to 
secure the effects referred to 
show no radical departures. Wa- 
ter stains predominate over oil 
stains, and filler is a necessity 
owing to the lack of open pored 
finishes such as were popular for 
Italian Renaissance. The shaded 
and high-lighted effects which ap- 
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pear on practically every piece 
in the building are ordinarily ac- 
complished with water stain on 
the bare wood, but occasionally 
lacquer stains are used over the 
filler. This makes it possible to 
prepare suites for stock in 
straight color up to filler; then, if 
a shaded effect in the same style 
is desired, the lacquer stain is 
sprayed on around the edges of 
panels and overlays. 

As far as it is possible to judge, 
lacquer and varnish divide the 
honors about equally in the nat- 
ural wood top finishes, just as do 
lacquer enamel and oil enamel 
in the painted field. There are 
few concerns left who have not 
had enough experience with both 
to align themselves solidly either 
for one or the other. 

In passing it may be said that 
the lacquer and lacquer enamel 
finishes at this show appeared to 
have greater luster and depth of 
film than ever before, a tribute 
no doubt, to advanced methods of 
manufacture. This fact would 
seem to remove what hitherto 
has been their weakest point of 
comparison with varnish and oil 
enamel. 

Dining Room; Bed Room 

In connection with the above 
general impressions it may be 
well to note them more specifical- 
ly as applied to particular groups. 
Considerable Spanish influence is 
noted in the dining room suites, 
manifesting itself in very deep 
brown coloring with scroll! over- 
lays on fronts and wooden scroll 
stretchers or arcaded underfram- 
ing, all high-lighted and shaded. 
The stretchers may also be of 
twisted iron painted red and 
green, or black and gold, antique 
glazed. Where brass hinges are 
used they are pierced through fre- 


quently showing a_ vermillion 
background. 

In designs not of Spanish orig- 
in there is extensive use of red- 
wood burls finished natural, and 
birdseye maple shaded in light 
and dark tones of warm reddish 
brown. China cabinets are fre- 
quent in Chinese red lacquer with 
typical flat or raised Oriental 
decoration in black and gold, the 
underframing in walnut to match 
the remainder of the suite. Table 
tops show separate oval shading 
for the two sections of the top 
instead of as a single unit, or 
at random as heretofore. 

In the bedroom group a num- 
ber of rounded designs were 
noted in light brown shaded birds- 
eye maple with green vein lines, 
floral decorated maple overlays 
and light green vein lines with 
gum frames. Attention was also 
attracted to a similar design in 
reddish brown mahogany with a 
sunburst effect in striped wood at 
the tops, shaded butt walnut 
fronts, satinwood or cedar top 
drawer fronts, small redwood burl 
and large shaded curly maple 
overlays. The finish coloring was 
deftly harmonized. 

A straight walnut Spanish 
suite with unfilled shaded ash 
panels and fiddle back mahogany 
overlays showed a novel imita- 
tion marquetry decoration ob- 
tained by sand blasting on the 
barewood over a_ stencil, then 
staining. 

Enamel bedroom suites favored 
apple green, one straight color 
with gold vein lines; another 
shaded brown and floral decorat- 
ed. A similar suite in deeper 
green had parchment front over- 
lays and brown vein lines. Still 
another in lighter green had shad- 
ed maple overlays, obtainable 
also in shaded parchment with 
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the same overlays. Less combi- 
nations of green and lavender, 
ivory and brown shading, ‘and 
black and gold were noted than in 
the past. 

Breakfast Room and Reed 

Chinese red and green, with 
black or brown shading, continue 
popular with some improvement 
in delicacy over former methods 
of high-lighting. Maple and 
light walnut with green banding 
were effective, decorated and fre- 
quently shaded. Silver gray and 
oak in general have rather lost 
their hold on breakfast room pat- 
terns. Reed furniture is execut- 
ed in softer shades with more 
banding and repeat color insets 
than frosting. One suite, in what 
might be called a burnt wood ef- 
fect, was parchment with dark 
brown shading at joints which 
gave it much the appearance of 
bamboo. 

Novelty and Upholstered 

Smokers, humidors and the like 
showed strong Chinese influence 
in red, green, yellow and black 
with hand painted, flat and raised 
oriental decoration. Noted too 
was a telephone set in shaded 
light green, floral decorated, and 
with vermillion cabinet interior; 
Spanish design cedar chests in 
dark walnut with polychrome me- 
dallions and heraldic insets and 
dull gold hinges; also red crackle 
over green with broad black 
striping between narrow lines of 
gold bronze; many decorated 
overlays; secretary desks in red 
and green with oriental raised 
decoration and Queen Anne un- 
derframing; gray book troughs 
shaded light green; an octagonal 
table in plain walnut with scar- 
let enamel shading and striping 
of black and gold. 

Upholstered furniture featured 
increased use of painted over nat- 


ural finish frames. One frame 
was green lacquer enamel with 
gold lined flutings and a side table 
to match. Another was in yellow 
with green lined fluting, lightly 
shaded and with end tables to 
match. Red leather upholstery 
with black and gold frame, and 
vermillion figured-silk with ebony 
black and silver frame showed 
Spanish and Chinese influences 
respectively. 


Young Firm Grows 


Owing to a steady increase in 
sales of the automobile and fur- 
niture lacquers and paints of the 
Wm. Lilly Paint Co., Indianapolis, 
Ind., the concern has been obliged 
to operate full force for the past 
several months and to install addi- 
tional equipment. Plans for plant 
expansion in the immediate future 
are under consideration. The 
present officers of the company are 
William Lilly, president; Fred G 
A. N. Nolting, secretary and sales 
manager; and A. W. Moodey, fac- 
tory manager. 


Mayer & Loewenstein Move 


Office to Factory 


One of the oldest established 
varnish and enamel manufacturers, 
Mayer & Loewenstein, announces 
the change in address, after Labor 
Day, of their executive office, from 
164 Water Street, New York City, 
to their new office building located 
at the factory in Long Island City, 
New York. 

Due to constantly increasing 
business, and the desire to render 
the best possible service to the 
trade, the manufacturers of Clover 
Leaf Brand finishes have built an- 
other addition to their factory, 
which is located at 43-43 Vernon 
Boulevard, Long Island City, and 
in conjunction therewith, have ar- 
ranged to use part of this build- 
ing for their offices and general 
executive headquarters. 

The first offices of Mayer & 
Loewenstein were established 81 
years ago, and at that time, were 
located in Philadelphia. They then 
moved to New York, and had of- 
fices for many years at 80 Beek- 
man St. For the past 40 years, 
the main office has been at 164 
Water St., but with the growth of 
the city, and the accessibility of 
Long Island City, the Company has 
decided that it would increase effi- 
ciency of operation to have the 
office located at the factory. 
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Finishing Room Cleanliness 


Finishing Foreman of Hoosier Desk Co. calls attention to the advantages of 
finishing room cleanliness and tells how to maintain such 
conditions in a practical way. 


By John H. Steffen 


rr. is important that the finish- 
ing department be kept as 
clean as possible at all times. 
Cleanliness means a saving of 
time and money in that it is con- 
ductive to a clean smooth finish; 
it saves time in the sanding and 
rubbing departments, and it also 
leaves a good impression upon 
anyone visiting or passing 
through the place. Work coming 
from the cabinet room should be 
well dusted before it is sent to 
the finishing department, as this 
will eliminate an enormous 
amount of dust which otherwise 
would be carried through the en- 
tire finishing department, caus- 


ing a great deal of extra work 
and trouble. 

In the staining room all benches 
and trestles or tables should be 
kept clean, especially after stain- 
ing a lot of mahogany, for if this 
stain gets onto walnut or wood 
other than mahogany, a_ great 
deal of trouble, delay and extra 
work will be involved in getting it 
off again. When changing from 
one staining color to another it is 
best to see that all the stain from 
the last job is cleaned off all 
work benches, and the stain and 
brushes put away before starting 
a new job of a different stain 
color. 
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} ECLIPSE AIR BRUSH co. , 
«9 Orange St. Newark, N. 
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In the Filler Room 


The filler room should be 
cleaned twice a day, the floor be- 
ing swept at noon and evening, 
and all rags, sea-moss, and waste 
filler removed. Once each week 
the floor of the filler room should 
be scraped free of excess filler 
and dirt, which so often hardens 
and forms rough, lumpy accumu- 
lations. If this is done, the work 
can be moved about better and, 
in the case of furniture, where 
the legs of the articles to be filled 
are of frail construction, there 
will be fewer if any damaged 
pieces returned to the cabinet 
room with broken-off legs. 


The Sanding Room 


In the sanding room there 
should be a place for each of the 
different grades of sandpaper used 
and a barrel or large box in which 
to throw all the used sandpaper, 
thereby keeping it from being 
scattered about the floor. It is a 
good plan to oil the floor of the 
sanding room occasionally, as this 
prevents the dust from circulat- 
ing, and the work is easier to 
move about, also. 

Spray Booths 

The spray booth and all spray 
equipment ought to be kept as 
clean as possible at all times, the 
booth being cleaned at least once 
a week. If it is allowed to go too 
long without cleaning, the fans 
get heavy, causing the motor to 
pull a heavier load; the blower 
pipes become clogged, causing a 
great deal of spray dust to stay 
in the booth, thereby hindering 
the operator and causing a dusty 
appearing finish. Old sandpaper 
from the drum sander, or a heavy 
packing paper can be used for 
lining the spray booth. Being 
temporarily fastened to the sides 
and floor, this material can be 


easily and quickly taken down at 
the end of the week and new pa- 
per put on. The top and upper 
sides of the booth can be greased 
with hard oil; also the blower 
pipes. 

Spray Equipment 

All hose and spray guns should 
be thoroughly cleaned, the hose to 
be cleaned at the end of a day’s 
work, and the guns put in a sol- 
vent according to the material 
used. It is important that spray 
guns be given a good cleaning and 
oiling before they are used the 
next day. A tub of lye water 
should be kept in some conven- 
ient place, and all cups to draw 
shellac, varnish or other mate- 
rials should be placed in the lye 
tub as often as necessary so as to 
keep them clean at all times. 

The exhaust fans must be given 
particular care; if they are not 
kept clean they will soon wear out 
the motors and will also “eat up” 
power. The fans can be placed in 
lye water at the end of the week’s 
work and taken out Monday 
morning, washed off with clear 
water and wiped dry with a rag. 
If the lye water is of the proper 
strength they will be thoroughly 
cleaned and no scraping will be 
necessary. The filter on the 
sprayer should be taken apart and 
cleaned and new waste placed in- 
side at least once a month. 


Recommended Practices 


It is always best for the finish- 
ing room to be partitioned off and 
as near dust-proof as possible; 
also for all work to be cleaned 
and air-blown outside of the fin- 
ishing room and then run inside. 
When any work is dusted or air- 
blown in the finishing room, this 
causes dust to circulate through- 
out the entire room, settling on 
the finished work before it has 
set. It is a good plan to oil the 
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floor of the finishing room two or 
three times each year, and to 
clean the ceiling, walls and win- 
dows as often as possible, to keep 
them free of dirt and dust. The 
floor should be swept at least ev- 
ery other morning. 

A piece of used paper from the 
dise sander can be placed at each 
drum of material, and the filling 
cup placed on it; this will keep all 
material off the floor and the pa- 
per can be changed as often as 
necessary. Time spent in keep- 
ing the finishing department 
clean is never a loss, but always 
a gain. 


Rubbing and Polishing 
Lacquer Enamels 

It is said there are experts at 
work to produce methods of rub- 
bing and polishing lacquer enam- 
els by mechanical means, this hav- 
ing reference to automobile 
bodies, which are now rubbed by 
hand in the old way, as we did 
carriage bodies years ago. We 
are indeed assured that portable 
machines will soon be on the mar- 
ket, and that they will do this 
work more rapidly and perfectly 
than can be done in the old way. 
There will be both rubbing and 
polishing devices, which may use 
any of the well known abrasives. 

Sandpaper makers supply a liq- 
uid to be used in connection with 
their waterproof sandpaper, which 
is claimed to have a better action 
on the lacquer than water, and 
which is more effective with the 
sand paper than water alone. 

Of lacquer polishing substances, 
a number are in use. These are 
commercial preparations, of 
course. Some contain fine abras- 
ive powders which act in the usual 
manner of such compounds—that 
is by gentle abrasion—while cer- 
tain others have wax as the prin- 


cipal agent, and which of course 
deposit a wax which forms the 
polish, instead of the lacquer. The 
first of these two preparations 
will give the more durable polish. 
The other gives a polish with the 
least effort. 


Typical installation of small portable 
table rubbing machine operated by com- 
air. The air passes through a sep- 
arator or filter (shown in window), which 
cleans it of water, oil and sediment before 
it enters the machine. A larger and heavier 
portable rubbing machine, operated electri- 
cally, appears on window stool at extreme 
right. 


Cheesecloth and canton flannel 
are used in connection with the 
lacquer polishes. These cloths 
should be clean and soft. Rub- 
bing blocks are apt to cut through 
in certain raised places and on 
edges, hence the rubbing should 
be in straight lines and not by 
circular motion. Rub in the di- 
rection of the body, and do the 
hood to conform to this same di- 
rection.—A. A. K. 


Lacquer production this year 
will run over 20,000,000 gallons. 


The most expensive automobile 
iacquers have been sold in much 
the greatest volume. 
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Vitraloid Wood Lacquer 
No. 2546 


HE use of this cellulose lacquer by fur- 

niture manufacturers assures satisfac- 
tory results in securing any wood finishing 
effect. 


Can Be Used Directly 


Over Stain or Filler 


This wood lacquer is a true nitro-cellulose 
product, and can be used directly over stain 
or filler without bleeding or softening the 
undercoats. Its good body, quick drying, 
print resistance, and the fact that it is ready 
to spray, all contribute to its adaptability to 
any wood finishing schedule. And it costs no 
more than a good rubbing varnish. 


We would like very much to send you a 
generous no-charge sample of Vitraloid Wood 
Lacquer No. 2546. Write today for a testing 
quantity together with prices and complete 
information. 


PRATT & LAMBERT - Inc. 
Manufacturers of 
Varnishes Enamels Lacquers 

84 Tonawanda St., Buffalo, N. Y. 


New York Buffalo Chicago 
Bridgeburg, Ontario 


San Francisco 
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What paint method is most 
desirable from an automobile 
production standpoint. 


’Cellulose Finishes on Autos 
Excerpts from a paper presented at the 6th Convention of the Automobile 
Body Builders Association, at Detroit, by Chief Chemist of 
General Motors Research Laboratories 


By H. C. Mougey 


N the first experimental cars 
finished with cellulose-nitrate 
materials, the color and rubbing 
varnishes were replaced with cel- 
lulose-nitrate materials and the 
luster was obtained by applying 
a coat of finishing varnish. How- 
ever, it was found that the cellu- 
lose-nitrate coats could be pol- 
ished to a high luster and since 
their durability was many times 
greater than that of finishing 
varnish, one large automobile 
company started in production in 
June, 1923, using cellulose-nitrate 
coats over the surfacer coats, ob- 
taining the desired luster by rub- 
bing and polishing the cellulose- 
nitrate coats. 
Secret of Durability 
This new finish satisfied many 
of the requirements of the ideal 
material. By simply walking 
down the street and examining 
the cars parked at the curb some 
of these cars, finished with this 
cellulose-nitrate finish in 1923, 
can be seen and the remarkable 
durability noted. However, this 
material is not absolutely unaf- 
fected by weather. Finishes ex- 
posed out of doors are not as 
durable as those exposed indoors. 
The secret of the durability of 
cellulose-nitrate finishes on auto- 
mobiles is due to the fact that al- 
though the automobiles them- 
selves are exposed to the sun and 
the weather, the finish on the au- 


tomobiles is protected by the 
particles of pigment which shield 
it from the sun. They may be 
considered as holding little um- 
brellas over the finish. 

On the extreme surface there 
is a thin layer that has less pro- 
tection and on exposure it grad- 
ually fails, and the particles of 
pigment on the extreme surface 
are no longer bound together as 
firmly by the cellulose-nitrate 
binder. In addition road dust, 
particles of oil vapor from other 
autos, etc., cause a deposit on the 
surface, but by the occasional use 
of a good polish the luster of a 
cellulose-nitrate finish on an au- 
tomobile can be kept as good, or 
in some cases, even better than 
it was on the showroom floor. 

The manufacturers of varnishes 
know about this increase in dura- 
bility produced by protecting the 
binder in the film with particles 
of pigment, and many attempts 
have been made to get a finish 
more durable than finishing var- 
nish, by putting pigment in the 
top coat. A remarkable durabil- 
ity can be obtained in this man- 
ner. House paint, bridge paint, 
etc., are examples. 

However, if enough pigment is 
used to make a real increase in 
durability, the little particles of 
pigment break up the light so 
that a poor luster results, and it 
has not been possible to produce 
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BREVOKRAK is a complete lacquer process 
which produces unique effects commonly 
known as “krakle.” 


A WIDE RANGE of beautiful color combina- 
tions give the appearance of either antique or 
leatherette finishes which are now in vogue. 


APPLICATION BY air spray and very rapid 
air drying are factors that make possible a 
hastened movement of your product through 
the finishing department. 


WHY BREVOKRAK?—rather than any other 
“‘krakle’’? Brevokrak is not only a ‘‘krakle”’ 
material, but is a “krakle’”’ system. Included 
are the proper equipment, complete instruc- 
tions or demonstration in your plant as desired, 
and initiation of your workmen into the proper 
application of this Brevokrak system. This 
Brevokrak system—which is recognized as a 
standard—guarantees a uniform pattern at 
the minimum cost. 


TO ESTABLISH THE VALUE of this finish 
for your line we shall gladly finish samples for 
you at Waukegan or make a complete dem- 

onstration at your plant. 


(BREVOLITE Wood lacquers and lacquer enamels meet 
the demand of the wood finishing trade for filling qualities 
and durability—samples on request.) 


Waukegan Chemical Company 


**Values that endure”’ 
WAUKEGAN 33 ILLINOIS 
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a film which is hard enough to 
polish without using oil-and-gum 
combinations that are too low in 
durability to rival the cellulose- 
nitrate finishes. 

Complete Nitro-Cellulose Systems 

I have shown how the color, 
rubbing and finishing varnishes 
have been replaced with cellulose- 
nitrate materials, still using 
primers and surfacers of the 
same type as the ones which were 
originally developed for the old- 
varnish finishes. The use of 
primer and surfacer coats of the 
varnish type was made necessary 
by the fact that the cellulose- 
nitrate material would not adhere 
to smooth metal. 

In an attempt to decrease the 
time required for drying varnish 
primers and surfacers, several 
companies have tried to introduce 
cellulose-nitrate primers and sur- 
facers. For a long time these at- 
tempts were unsuccessful, as the 
cellulose-nitrate primers and sur- 
facers were poor in adhesion and 
gave finishes low in durability. 
However, these attempts were 
continued, and for the last year 
or so several automobile compa- 
nies, making high-grade cars, 
have used certain cellulose-nitrate 
primers and surfacers in produc- 
tion, with success. 

Refrigerator Test 

It is a comparatively easy mat- 
ter to produce cellulose-nitrate 
primers and surfacers that ap- 
pear to be satisfactory when they 
are first applied, if they are 
tested in warm weather, but the 
real test comes after these mate- 
rials have had time to thoroughly 
dry and harden and when they 
are tested for adhesion in cold 
weather. 

I would recommend that any 
automobile company considering 
the use of cellulose-nitrate prim- 


ers and surfacers, test these ma- 
terials against primers and sur- 
facers of the varnish type by 
drying thoroughly the finished 
car or test panel for three hours 
at 190-degs. F. or the proper 
time at lower temperatures, and 
then testing for adhesion in a 
cold room or refrigerator at a 
temperature as low as the car will 
encounter in service. In this cli- 
mate the testing temperature 
should be below zero Fahrenheit. 
Since the adhesion rapidly im- 
proves with increase in tempera- 
ture, the test should be made 
while the panel or car is cold. 


Oil-Base Primers and Surfacers 
Improved 

While the improvements in cel- 
lulose-nitrate primers and sur- 
facers have been taking place, 
the manufacturers of varnish 
primers and surfacers have not 
been idle. They have developed 
varnish primers and surfacers for 
cellulose-nitrate finishes, drying 
in as short a time as two hours 
at 180-degs. F. At present the 
battle between cellulose-nitrate 
and varnish primers and surfac- 
ers is active, and it would require 
the ability of a high-grade 
prophet to predict the future in 
this respect. 

In the case of fenders finished 
in colors other than black, it ap- 
pears to be desirable from a pro- 
duction standpoint to apply cel- 
lulose-nitrate finishes over the 
black enamel applied in the usual 
manner. Unfortunately cellulose- 
nitrate finishes do not adhere to a 
smooth black-enamel surface any 
better than to smooth metal. By 
rubbing the black enamel there is 
obtained a surface to which cellu- 
lose-nitrate will adhere, but the 
rubbing must be thorough. 

If a spot is missed or rubbed 
through, peeling may occur at 
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ARMORLAC, a 
dependable system of 
finishing, is backed by one 
of the oldest paint and lacquer 

manufacturers in the U.S. 

This long experience has 
established a clientele among 
many well-known industrial 
concerns. 

A recent inquiry to this 
publication disclosed the fact 
that our finishing products 
are used on the leading cars 
in the medium priced field, 

Merit cannot long remain 
hidden, The facts will out. 
If you haven’t heard much as 
yet, let us provide the evi- 
dence first-hand. May we? 


ARMO SYSTEM 


METAL, WOOD, COMPOSITION, REED, ETC. 
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this point. For this reason, where 
there are enough parts to be fin- 
ished to justify the expense, it is 
safer to use a primer that will 
give good adhesion without such 
thorough rubbing. 

In some cars the cellulose-ni- 
trate finishes are applied directly 
over the surfacer coats, and on 
other cars an intermediate coat 
of japan color is given. Both 
systems have their advantages, 
the point to be watched being 
that the japan color is of the 
right kind, if it is used. Some 
japan colors cause the cellulose- 
nitrate finishes applied over them 
to become brittle on exposure, and 
anyone planning to use cellulose- 
nitrate materials over japan col- 
ors should thoroughly test, by ex- 
posure, the particular combina- 
tion under consideration. 


Nitro-Cellulose Striping 

In connection with the finishing 
of automobile bodies, the problem 
of striping must be considered. 
On the first cars finished with 
cellulose-nitrate materials, the 
striping was done in the ordinary 
manner using japan color and 
giving a protecting coat of fin- 
ishing varnish over the stripe. 
Improvements were then made 
using more elastic striping mate- 
rials, but the maximum durability 
is not obtained unless the strip- 
ing material be made from cellu- 
lose-nitrate materials. Even in 
this case there should be a large 
amount of material in the stripe 
so that it will resist abrasion and 
any tendency to rub through in 
service. 

With the advent of several col- 
ors and tones and bands and 
stripes, as on some of the more 
recent cars, this problem of strip- 
ing becomes more acute. Brush- 
ing lacquers are being tested for 
this purpose, but sometimes the 


results are not entirely satisfac- 
tory. For some of the broader 
bands and stripes the use of the 
regular material, applied with a 
smaller spray gun, seems to be 
one of the best solutions, but this 
problem can not be considered as 
satisfactorily solved at present. 


Exposed Wood Surfaces 

Another problem is the finish- 
ing of wood on exposed surfaces. 
Frequently, the modern automo- 
bile has little wood on exposed 
surfaces, but interior trim on 
closed cars, wooden parts on 
light delivery bodies, wooden 
spokes in artillery wheels, etce., 
make it necessary to give some 
attention to this problem. The 
difficulty appears to be due to 
the fact that when wood gets 
wet it swells. 

When varnish finishes absorb 
moisture they swell with the 
wood, but cellulose-nitrate mate- 
rials do not absorb enough water 
to make them swell as much as 
wood. When wood, finished with 
cellulose-nitrate finishes, absorbs 
water it swells and in some cases 
it bursts the finish. Great prog- 
ress is being made in work on 
this problem, but before cellulose- 
nitrate finishes are used on wood 
for outside exposure, careful tests 
should be made to determine the 
suitability of the materials and 
the system. 


Polishing Still a Problem 

It has been shown how cellu- 
lose-nitrate materials have re- 
placed color and rubbing and 
finishing varnishes, with the 
primers, surfacers, and ground 
color coats sometimes being re- 
placed and in other cases holding 
their own against cellulose-ni- 
trate materials. 

The greatest problem at pres- 
ent is the rubbing and polishing 
of the cellulose-nitrate finishes, 
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PE-CO-LAC 


LACQUER 
Looks Right and is Durable 


Pe-Co-Lac is used extensively 
for finishing high grade automo- 
biles. It is also used by a large 
number of furniture manufacturers 
for both wood and metal furniture 
with gratifying results. 


Our lacquers are supplied for 
either spray or brush work. 


We shall be glad to answer any 
inquiry as to the correct reducers 
to use with lacquers,—colored or 
clear. 


Information on Request 


PECORA PAINT COMPANY 


| 4th St. & Sedgley Avenue 
Philadelphia, Pa. 


| Established 1862 by Incorporated 
Smith Bowen 1911 
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This problem is so large that all 
the others fade into insignificance 
when compared with it. There 
are many factors affecting this 
problem. One of the greatest is 
the smoothness of the surface on 
which the cellulose-nitrate finish 
is applied. A little extra time 
spent on getting the surfacer 
smooth, saves considerable time 
in the final rubbing and polishing. 

Other factors are the kind and 
amount of thinner, the flowing, 
rubbing and polishing properties 
of the lacquer, the spray guns and 
their use, the rubbing materials 
and systems, etc. At some plants 
the surface is polished directly or 
after rubbing, and at other plants 
a coat of thinner is applied after 
rubbing and before polishing to 
heal the scratches produced by 
rubbing. 

The entire problem of rubbing 
and polishing is receiving a large 
amount of attention and since, at 
most plants, the rubbing and pol- 
ishing is responsible for over half 
the total cost of labor, and a 
large part of the total time, the 
importance of this problem can 
hardly be over-estimated. 

The new developments in mat2- 
rials and methods of automobile 
finishing have been brought about 
by the demand of the public for 
ears having more durable finishes. 
The results that have been ob- 
tained have come through the co- 
operation of the manufacturers of 
the finishing materials and of the 
car-building companies. I believe 
that through a continuation of 
this work, further improvements 
in durability and in the quality 
of the finish will be made, and 
that the time and labor required 
to produce the finish will be de- 
creased. 


An inherited trait of mankind 
is a love for color and design. 
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Locomotives in Attractive 
Colors 

According to a recent newspa- 
per dispatch the Southern Rail- 
way System has adopted a color 
scheme of green, gold and bur- 
nished steel for 23 heavy Pacific 
type passenger engines, now be- 
ing received from the Richmond 
plant of the American Locomotive 
Co. 

These engines, which will be 
used to pull the Southern’s crack 
trains, have tenders, cabs, smoke- 
stacks and other projections 
above the boiler jackets, drivers 
and other wheels painted a rich 
dark green with goidleaf striping. 
The boiler jackets, driving rods 
and other running parts are high- 
ly polished. Four of them, to 
run between Washington and At- 
lanta, have their tenders lettered, 
“Crescent Limited,” and three, to 
run between Chattanooga and Me- 
ridian, “Queen and Crescent Lim- 
ited.” 

A respirator is a cheap and 
handy article—a life saver to 
many spray operators. 


Quincy Compressor Activities 
The latest news from the Quincy 
Compressor Co.. of Quincey, IIL, is 
to the effect that the concern is 
preparing bulletins on paint spray- 
ing eavinment. and that several 
new and larger models of com- 
pressors will soon be added to 
the present line. Plans are un- 
der way to obtain direct factor 
representation in many large in- 
dustrial centers throughout the 
United States. 


S. C. Johnson & Son Expand 
During the past month S. C. 


Johnson & Son, Racine, Wis., 
completed the past year's building 


program, bringing the floor space 
up to 250,000 sq. ft. Along with 
its large laboratory, this concern 
now has one of the most modern 
enamel, varnish and lacquer men- 
ufacturing plants in the country. 
The increasing demand for Joun- 
son's Industrial finishes has 
prompted the company to make 


plans for further expansion. 
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LACQUERS 


| Have a place, and so has 


VARNISH 


in the finishing of 
and METAL 


We can furnish practical and economical 
methods with material 


| Write us about your troubles. 
Let us help you. 


Service Department 


at your command 


Varnish Company 


15th & Magnolia Sts. 
Louisville, Kentucky 
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Primers for Wood and Metal 


The material that first goes onto the wood or metal surface is really the 
foundation of the finishing or painting job, and it must be de- 
signed to suit the surface over which it is spread 


By E. Perry 


T IS a well known fact that 

changes in the moisture con- 
tent of wood that has been kiln 
dried, will cause shrinkage or 
swelling (added moisture causing 
swelling) and that changes in the 
temperature of metals—especial- 
ly sheet metals—causes contrac- 
tion or expansion (added heat 
causing expansion). 

The natural content of water 
in pine and other soft woods is 
about 12 percent, therefore if 
part of this moisture is driven 
off by kiln drying, or if the wood 
takes up an excess of water dur- 
ing wet weather, the wood will 
eventually expand in the case of 
kiln-dried lumber, or shrink when 
an excess of moisture is present 
or when green lumber is used. 
The shrinking and swelling of 
window sash and doors is thus 
accounted for, the wood eventual- 
ly returning to its original con- 
dition with approximately 12 per- 
cent of water. 

Stone, brick and cement expand 
and contract by heat and cold, 
and although they take up as 
much or more moisture than wood 
and paper, etc., (due to their por- 
ous and absorbent structure) the 
moisture has very little effect on 
them in the way of expansion or 
contraction. 

Leather, cloth and paper are 
subject to expansion and contrac- 
tion the same way as other ma- 
terials, but in this case it is in- 
fluenced by moisture and temper- 
ature. 

The metals, although having no 


natural moisture content, expand 
and shrink in a similar manner, 
but expansion and contraction in 
this case, are caused by heat and 
cold. 

In addition to this peculiar 
phenomena of expansion and con- 
traction, another important point 
has to be considered—that of sur- 
face conditions. Whereas soft 
and brash woods with a porous 
structure and absorbent surface 
will take up a large amount of 
oil, hard or close-grained woods 
will take up less, and metal with 
a non-absorbent surface will 
practically take up merely a trace 
or no oil at all. Steel and iron 
are microscopically porous; lead, 
tin and copper are less so; zinc 
and aluminum are considered ab- 
solutely nonporous. 

Stone, brick and cement are the 
most porous of all the building 
materials, consequently are great 
absorbents of oil and paint. Rough 
plaster is generally classed with 
cement as to surface absorption, 
and “hard finish” the same as 
stone. 

The porosity and absorbent na- 
ture of leather, paper and cloth 
depend upon their surface finish 
and, as a rule, the closer the grain 
the less the absorption of oil and 
paint. 

Soft Wood Primers 

Most authorities agree that for 
soft woods with maximum ab- 
sorbent surface, raw linseed oil 
is the proper vehicle; and for 
pigment, white lead alone or 
white lead and zinc oxide—the 
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A Flat Wood Lacquer 
that proves its own case 


Our Flat Wood Lacquer No. 
602-B will do more than any 
other lacquer of a similar 
nature—it ranks second to 
none. 

It provides fast production at 
a very low cost because it 
eliminates rubbing. 


It gives a tough, mar-resisting 
surface. 


It will not crack, check, peel 
or shrink; there is no lacquer 
test it will not stand. 


If you have any product 
which can be better, yet more 
inexpensively finished with a 
flat lacquer, you owe it to 
yourself to test No. 602-B. 
The proof of the pudding is 
in the eating. 


Send for free 
sample 


ROCKFORD VARNISH 
Company 


ROCKFORD, ILL. 


Kindly mention INDUSTRIAL FINISHING when writing advertisers 
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latter to not exceed 40 percent— 
give best results. 

A combination paint consisting 
of 60 percent of white lead, 30 
percent of zinc oxide, and 10 per- 
cent of silica has proven to be an 
excellent primer; and where a 
thick film is desired and a cheap- 
er primer is wanted, the compo- 
sition may be modified to be 60 
percent of white lead, 25 percent 
of zine oxide, and 15 percent of 
whiting. 

Yellow ochre, China clay and 
similar pigments high in alumina 
or clay are objectionable in prim- 
ers, because they are absorbents 
in themselves and do not give up 
sufficient oil to the wood, conse- 
quently the paint scales off. 

In the case of hard pine, a very 
little turpentine may have to be 
added to the raw linseed oil in 
order to secure necessary pene- 
tration; and in the case of pitch 
pine, the addition of a small 
quantity of benzol or solvent 
naphtha (coal tar naphtha) say 
1/32 to 1/16 gallon of benzol to 
the gallon of mixed paint, is 
usually sufficient to dissolve the 
resin or pitch and make the paint 
adhere to the wood. 


Hardwood Primers 


Equal parts of raw and boiled 
linseed oil is the vehicle gener- 
ally used with primers for hard- 
wood. Boiled linseed oil, reduced 
with a very little turpentine or 
benzine, is still considered the 
preferable vehicle in primers for 
wagon boxes, hardwood truck 
bodies, agricultural implements, 
and similar requirements. 

Raw linseed oil with a proper 
drier also would be all right, but 
it is a difficult matter for the 
painter to obtain a suitable oil 
drier of the proper composition. 
The pigment portion of the 
hardwood primers is essentially 


the same as that used for soft 
wood. As a rule, soft wood prim- 
ers contain less pigment than do 
hardwood primers. 


For Iron and Steel 


No penetration of oil or other 
vehicle takes place on metal due 
to the non-absorbent surface, 
consequently to make the primer 
adhere to the surface, boiled lin- 
seed oil or a mixture of oil and 
varnish, or of oil and a gum 
japan is necessary, as it is a case 
of adhesion instead of penetra- 
tion. 

Much has been reported about 
the rust preventive pigments for 
iron and steel, and whereas there 
are a goodly number of them, 
practical exposure or weathering 
tests have demonstrated that 
American vermilion, basic lead 
chromate, and red lead are the 
most satisfactory. 

Ready-made primers for. gal- 
vanized iron usually contain con- 
siderable varnish or varnish gum, 
but the best results are obtained 
by first treating the surface with 
a solution of copper acetate, be- 
cause it is a difficult matter to 
cause paint to adhere to zinc. 


For Other Metals 


The best primer for new tin 
is one containing American ver- 
milion, basic lead chromate, or 
red lead as the pigment portion, 
ground in boiled linseed oil, and 
the paste thinned with the fol- 
lowing mixture: 

6 parts boiled linseed oil, 

6 parts a coach var- 


l part japan drier, 
3 parts benzine or turpentine. 


This thinner will do for all 
metals; it is only necessary to 
make up the blended vehicle and 
then use a sufficient quantity to 
reduce the paste color to proper 
consistency for brushing, dipping, 
or spraying. The varnish referred 
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finishes. 


Service men, laboratories, 
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to is the type of modern China 
wood oil and rosin varnish con- 
taining about 45 gallons of wood 
oil to the hundred pounds of resin, 
and such character of varnish is 
known as “long oil” varnish. 

New tin is greasy from its 
method of making, therefore un- 
less this coating is previously re- 
moved by washing with benzine 
or sal soda water, the drying of 
the primer will be greatly retard- 
ed 


Lead and copper surfaces may 
be coated with the primers de- 
scribed, but if the surface is first 
roughened with sandpaper nearly 
any kind of primer should adhere 
to them. 

Zine surfaces require treatment 
with copper acetate solution pre- 
vious to painting. Mr. Henry A. 
Gardner’s formula, recommended, 
is to dissolve 6 ounces of crys- 
tallized copper acetate in one gal- 
lon of warm water. This solu- 
tion should be brushed onto the 
surface and allowed to dry (evap- 
orate) after which the surface is 
in good condition to receive the 
priming coat of paint. 

Aluminum may be slightly 
roughened with No. 0 sandpaper 
and then primed with any satis- 
factory primer providing it con- 
tains some varnish, but for a last- 
ing job it is advisable to first 


STAINS 
FOR LACQUER FINISH 
For Best Results Use 
Lockwood Water Stains 
Made In All Shades 
Write your requirements to 
W. D. Lockwood & Co. 


314 W. 14th St., New York 


go over the surface with a solu- 
tion of caustic potash or concen- 
trated lye, then rinse thorough- 
ly with clear water and allow 
to dry; after which treatment ap- 
ply the primer containing varnish. 
The alkali solution recommend- 
ed is made by dissolving two 
pounds of concentrated lye in one 
gallon of water. Be very care- 
ful to avoid getting any solution 
on the skin or clothing. 


Rosins; Turpentines 

Rosins and turpentines are 
divided into two general classes: 
those obtained from the crude 
gum which has exuded from the 
living tree, and those obtained by 
various processes from the dead 
down, lightwood and stumps. The 
first class is known as gum prod- 
ucts: gum turpentine and gum 
rosin. 

The second class is known as 
wood products: wood turpentine 
and wood rosin; and depending 
upon the process employed in 
their production, the turpentines 
are again subdivided into destruc- 
tively distilled wood turpentine 
and steam-distilled wood turpen- 
tine. The former process pro- 
duces no rosin.—C. F. Speh. 


Banquet and Theatre Party 


S. Joseph & Son Co., paint and 
varnish manufacturers, Philadel- 
phia, Pa., tendered an informal 
banquet and theatre party to the 
company employes on Wednesday, 
July 21, 1926, at the Sylvania 
Hotel. 

Mr. Henry S. Haupt, factory su- 
perintendent, took charge as toast- 
master. Addresses were made by 
Samuel Joseph, Israel Joseph and 
Harry Fels, members of the firm, 
reviewing the progress of the com- 
pany and paying tribute to the 
loyalty of the employes. 

Each employe was pleasantly 
surprised with a gift when the 
party adjourned to attend a the- 
atre. Everybody present agreed 
that the affair was a great suc- 
cess. 
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—a finish manufactured by the firm that always has led 
in the development of pyroxylin base lacquers and in 
originating new methods of using these finishes .. . 


that’s what ZAPON is! 


In itself, this is an assurance of better finishes for every 
manufacturer of furniture who adopts ZAPON methods 


for finishing his products. 
Write for particulars regarding the use of ZAPON for 


such work. 


THE ZAPON COMPANY 


247 Park Ave., New York City 
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Why Dyed Colors on Wood Fade 


This article contains interesting information and conclusions regarding 
changes that occur in the color of dyed-wood after prolonged 
exposure to certain kinds of intense light 


By George Rice 


YESTUFF colors on wood will 

fade if poor dyes and chemi- 
cals are used, or if these are of 
good quality and are improperly 
applied, or if the dyed wood is 
subjected to a type of light or 
service which it is not intended 
for. But what often puzzles even 
expert dyers and chemists is why 
certain colors should fade when 
the quality of the coloring ingre- 
dients is up to the standard, the 
dye bath efficiently conducted and 
the dyed wood is used for the pur- 
pose intended. 

This is one of the problems con- 
fronting woodworking plants in 
which wood dyeing and imitating 
fancy woods is done. And the 
constantly increasing use of color 
artistry in the industries is tend- 
ing to make the situation more 
intense. Colors are the rage. 
Some of them are incongruous in 
their setting, some are metallic in 
looks, and others are devoid of 
harmony. But if the color scheme 
contains a brilliant array of hues 
and tints, it will be acceptable 
whether it be for wall paper, tex- 
tiles, draping or woodwork. 

The problem is not so much that 
of getting a rich field of coloring 
matter assembled, for the dye- 
stuff manufacturers of this coun- 
try are now placing in the hands 
of wood dyers all kinds of dyes, 
and an almost endless list of col- 
oring ingredients. They could 
not do this before the war, or for 
some years after Germany sup- 
plied the dyestuffs and chemicals, 
and controlled the American mar- 


kets for these goods. But the 
home product is ample in volume, 
and efficient now. The problem is, 
why do the colors fade? 


Beyond Control 


In a concrete case which I re- 
call, some walnut blocks had been 
dyed with colors and processes 
calculated to make the dye fast 
to artificial light, or the subdued 
light of an interior. The wood 
had been carefully surfaced so that 
nothing had to be done after dye- 
ing except to develop certain 
parts. The dye had been efficient- 
ly fixed and stood up well under 
the usual tests of damp air, arti- 
ficial light and the moderate light 
of a room. 

Soon after delivery a complaint 
was received that the colors were 
fading. Upon investigation it was 
found that instead of using the 
dyed wood as intended, and for 
which service the colors were 
guaranteed as fast, the wood had 
been placed in an artistic design 
of a show window where the in- 
tensity of daylight throughout 
the day, and the scorching and 
yellowing effect of direct sunlight 
during part of the day—this was 
taking the original luster out of 
the color, leaving it quite flat and 
dull. 

Ordinarily we would simply 
say, “The color was faded by the 
brightness of the light.” And so 
it was. But why should the light 
fade the color? Ask any dry 
goods window trimmer why he is 
careful about placing costly tex- 
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AND YOU CAN SHIP ’EM A DAY EARLIER! 


Speedy—though rather doubting—inquiries 
by the bushel followed on our first announce- 
ment of this SUPER-SPEED FINISHING- 
ROOM ECONOM Y—No. 127 Oil Lacquer. 
But those who tested it don’t doubt now. 
They KNOW the speed AND the quality 
both are THERE. Why don’t YOU find 
it out in your finishing room right now? 


Gives Results Beyond Compari- 
son on Fibre and Reed Goods 


For 2-Tone work upon an undercoat. 
READY FOR FROSTING IN 4 HOURS! 


Hot weather or cold, wet weather or dry, Ne. 127 gets goods ready to 
rub next morning. If you don’t rub, pack ’em the next day. They won’t print! 


Half the cost of ordinary clear lacquer yet with 
twice the covering capacity! 


ORDER FIVE GALLONS NOW AT THE DRUM PRICE 


S.C. JOHNSON & SON, Racine, Wis. 
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FILLERS STAINS POLISHING WAXES 
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tiles where the bright sunlight 
will strike, and he will reply: 
“Because the light will tend to 
fade the colors.” Ask him why 
light fades colors, and his replies 
will vary and be elusive. 


Causes of Dye Failure 

I have consulted with French 
and German color experts who 
have stated that light itself does 
not cause the fading of colors. 
The reason I was able to consult 
with these specialists is because I 
was overseas with the Eighth Di- 
vision in the war and had a 
chance to meet these men after 
the Armistice. 


A ray of light can be separated into the 
seven colors of the spectrum through a 
prism. 

One German authority con- 
vinced me in his laboratory that 
light itself is not directly the 
cause of color failure as many 
suppose, but that the light rays 
set up an intermolecular action in 
the ingredients which are used to 
produce the color, causing a loos- 
ening of the valencies to the ex- 
tent of weakening their retaining 
qualities, and then even fast 
colors fall off in brilliancy. 

The term “valencies” in this 


connection refers to the affinity 
properties of the coloring matter, 
that is, those properties which 
hold the dye and the dyed mate- 
rial entact. As soon as these 
properties become affected by 
light, disintegration sets up and 
fading results. The light is the 
primary cause of the color failure, 
although the actual fading is due 
to the partial or entire collapse of 
the molecule which in this case 
we might call the color molecule. 

It will pay anyone who is in- 
terested in wood dyeing to de- 
compose a ray of light with a 
prism in a darkened place. The 
light ray will contact with the 
side of the prism and be refract- 
ed to a wall or screen beyond in 
the seven colors of the spectrum, 
with violet at the top, then indigo, 
blue, green, yellow, orange, and 
red at the base. 

If all of these colors are paint- 
ed or dyed on a wooden or card 
disc, each color covering an equal 
area, and the disc is whirled 
around swiftly, the seven separ- 
ate colors will become neutralized 
into white light again. 

Effects of Different Light 

There are different kinds of 
light to which dyed wood may be 
subjected when in service. A pow- 
erful electrical light can function 
in a deteriorating manner on 
colors, although as a rule, not so 
intensively as normal sunlight. It 
is the absorption of certain light 
rays by the coloring substances 
that affects the luster. These cer- 
tain rays are established in sun 
and daylight, and cannot be elim- 
inated for the purpose of protect- 
ing colors made by man. 

But some of the artificial forms 
of lights do not possess these 
color destroying rays, and that is 
why the colors hold fast in some 
types of artificial light and not in 
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could ask manafecturers who use Murphy ishes and finishes on furni- 
ture, pianos, automobiles and other things, if you could talk to architects who 
specify Murphy finishes, and master painters who use them, you would find that all 
have a certain confidence in the name Murphy. This confidence is what constitutes 
come what will, 
they will never put out a product that lessens their claim to that reputation. ” 


A NEW Pyroxylin Undercoat For Lacquer 
Murphy Kauriol Wood Preparation is a patented pyroxylin 


undercoat possessing unique qualities which must give it an 
important place in every wood finishing shop. 

It performs the triple function of staining, filling an : 
waterproofing new wood in one application. Since it doe. 
not raise the grain sanding is eliminated. Thus in one oper- 
ation you advance the work of finishing as far as with three 
operations under ordinary procedure, with a corresponding 
saving of time, labor and storage space. 

Murphy Kauriol Wood Preparation is brushed on like 
an ordinary filler. In twenty minutes it is wiped off across 
the grain. That is all. Murphy Kauriol Wood Preparation 
dries over night and the job is then ready for the finishing 
coat of varnish, lacquer or wax. 

Let us send a man to demonstrate how Murphy Kauriol 
Wood Preparation will save time and cut finishing costs in 
your plant. 


Murphy 
KAURIOL Preparation 


MURPHY VARNISH COMPANY 


NEWARK CHICAGO SAN FRANCISCO MONTREAL 
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others. All of which makes the 
situation more complicated. You 
can take a piece of wood which 
has been dyed a yellow color, into 
some hydropathic ward or other 
place where a violet ray machine 
is used, and the strong ultra- 
violet light waves will quickly im- 
part a greenish hue to the yellow 
urticle. Then, after the article 
has been away from the influence 
of this light for a time, the orig- 
inal yellow will return. 

Indigo blue is a staple color, 
yet it will change color somewhat 
in sunlight or in a mercury are 
light. Then, if placed in a dark 
room for a time, the original in- 
digo blue will return. Experts 
who test colors use apparatus as 
far as possible which possesses 
the power of developing rays of 
short-wave length and rays of 
long-wave length. Tests of the 
fastness of colors which have to 
withstand both natural and arti- 
ficial light are made this way. 


Finishing Insulated Cable 


The insulated cable used in 
such tremendous quantities for 
household wiring, electrical ap- 
pliances and automobile ignition, 
to mention only a few of the 
uses, consists essentially of cop- 
per wires coated with a rubber 
compound and wound around by 
a cotton braid. Since the rubber 
compound is not overly proof 
against water and, more particu- 


No. 82 WATER WHITE LACQUER 


For GOLD to depend upon. 
economic lacquer made 
For SILVER by pioneer lacquer makers. 


For BRASS send us your requirements. 


Chas. Cooper & Co. 


90 Worth St., New York 
Works—Newark, N. J. Since 1857 


larly, oil, it is generally protected 
by a coating of varnish or lacquer. 

The varnish is generally a 
quick-drying but flexible material 
applied as follows: The cable is 
drawn from a reel through a bath 
of the varnish thinned consider- 
ably, generally one to one with 
naphtha. The cable passes under 
a sheave at the bottom of the 
tank. It then travels vertically 
upwards through a drying tower 
which is from 30 to 60-ft. high 
and kept at about 200 degrees F. 

The speed of travel of the cable 
is such that it takes ten minutes 
to reach the upper sheave at the 
top of the tower and ten minutes 
to descend again for the second 
coat. The varnish must dry rap- 
idly enough so that it does not 
twist off on the upper sheave. 
Two-four coats are generally 
given. 

In recent months a_ decided 
trend toward lacquer finishes, es- 
pecially for ignition cable, has 
been noticed. Lacquer, properly 
plasticized, is exceedingly flex- 
ible and far more proof against 
oil and water than varnish. More- 
over it can be dried at a much 
lower temperature and in one half 
to one third the time, thus in- 
creasing production greatly. The 
finish given is smoother and more 
glossy and the selling value is 
greatly increased thereby. 

Two methods are in vogue. 
One uses a very heavy lacquer 
through which the cable passes. 
The excess lacquer is wiped off by 
running the cable through a hole 
in hard piano felt held in place by 
a rigid metal clamp. From 4 to 
10 coats are given. The drying 
temperature is about 100 degrees 
F., and the time about five min- 
utes. Much trouble, however, is 
caused by the need of replacing 
the wipers frequently and by the 
necessity of watching carefully 
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for knots and splices in the cable, 
which necessitates cutting the 
cable and splicing again above the 
wiper. This raises the labor cost 
of the operation appreciably. 

The most recent advance con- 
sists of a lacquer which can be 
used almost exactly like the var- 
nish. No wipers are used and 
the advantages of lacquer finish 
—durability and speed—are re- 
tained. Once the proper consist- 
ency for the material is deter- 
mined the operation can be car- 
ried on with as little trouble as 
with varnish. 

Since the lacquer is almost col- 
orless, a little yellow dye is add- 
ed to give the finished cable that 
richness of color which the user 
is accustomed to. It seems quite 
probable that the lacquer-finished 
cable will supplant the varnished 
article for all but the cheapest 
grades.—P. S. Williams. 


Lac of India 


A publication known as the 
East and West Trade Developer, 
Rajkot, India, contains an inter- 
esting account of the lac indus- 
try in Behar. It starts by point- 
ing to the fact that: 

“As is well known, lac is a 
monopoly of India. It does grow 
in a few adjoining countries but 
the quality of such lac can not 
compare with Indian varieties.” 

Even in India the distribution 
is very irregular. The main area 
consists of Chota Nagpur, Orissa 
and a few districts of Bengal and 
the United Provinces, which be- 
tween them produce over 85 per- 
cent of the lac. 

The annual report of the For- 
est department of Behar and 
Orissa for the year 1924-25 tells 
of the work of propagation of 


trees and progress toward en- 
larging the area producing lac. 

“One of the most interesting 
features of the report is that, 
during the year a‘scheme for the 
establishment of plantations of 
lac bearing trees for the supply 
of brood lac to the public, was 
submitted to Government for ap- 
proval. The Government now pro- 
poses to make eight plantations 
of 750 acres in the most impor- 
tant lac cultivating districts in 
the Province. It is hoped by this 
means to help the ryot (peasant) 
to obtain good brood lac more 
easily and cheaply than he can 
now get it, and thus lead to an 
increased cultivation and an in- 
creased supply of raw material 
to the shellac manufacturers.”— 
J. C. Taylor. 


Representatives Report 

The Eastern representative, Mr. 
J. A. Dahlquist, Jamestown, N. 
Y., and the Western representa- 
tive, Mr. O. D. Maal, Los Angeles, 
Calif., of the Industrial Sales 
Dept. of S. Cc. Johnson & Son, 
Racine, Wis., visited at the home 
office during the last two weeks 
of June. They reported business 
conditions much better than gen- 
erally pictured. 
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Profitable Professional Career 
Readers of INDUSTRIAL FIN- 
ISHING who are now speculating 
on what subjects their sons might 
specialize in when entering col- 
lege this fall, are reminded of 
the importance of the chemist in 
industry today. For example, at 
the banquet of the Regional Meet- 
ing of the American Chemical 
Society, Madison, Wisc., in May, 
Mr. W. T. Pearce, in the course 
of a talk, said: 

“The discovery of new oils, 
methods of making new resins, 
new pigments, new volatile sol- 
vents and many new products, of 
which nitro-cellulose lacquer is 
an example, are some of the con- 
quests of chemists. Development 
of methods of production, meth- 
ods of control and methods of 
test are also contributions of 
chemists and chemical engineers. 
“Twenty years ago a chemist 
in a,paint or varnish plant was 2 
curiosity. Now he is in evidencc 
everywhere from the office ana 
large well-equipped research ana 
control laboratories to the vari- 
ous manufacturing units of the 
plant. 

“No industries offer more chem- 
ical problems for solution. There 


is work of many kinds upon pig- 
ments for the inorganic chemist, 
resins, oils, color lakes, solvents 
and lacquers for the organic chem- 
ist, many problems of processes 
and tests for the chemical en- 
gineer, and the whole field for 
the physical chemist. All made 
the more interesting, because 
there is so much of a fundamen- 
tal nature yet to be discovered, 
and so many difficulties to be 
overcome.” 


Lacquer Speed 

It is reported on reliable au- 
thority that recently, in a Chi- 
eago furniture factory, a dining 
table and eight chairs were given 
a complete brown mahogany fin- 
ish of beauty and durability in 
the record speed of six hours! 
The foreman finisher had every- 
thing planned and pre-arranged 
far in advance of the event, so 
that when the goods in the white 
entered the finishing department, 
operations began immediately. It 
was a special rush job with only 
one day allowed for the complete 
finishing process. Some speed in- 
deed, even with modern lacquer. 

Perhaps such speed is too fast, 
but if that finish is really up to 
quality in appearance, and if it 
equals or surpasses, in endurance, 
others which are commonly 
known as durable finishes for that 
class of goods, are we justified in 
insisting that such speed is im- 
possible or impracticable? 

Regardless of what opinion we 
may now hold about this furni- 
ture job, it is a recognized fact 
that automobiles are being given 
more attractive and more endur- 
ing finishes in much shorter time 
today than was _ heretofore 
thought possible, and it is highly 
probable that the future finishing 
process on furniture is due for a 
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much shorter schedule than many 
finishers now believe possible or 
rracticable. 


Smaller Electric Rubbers 
Needed 

From the number of inquiries 
that come into this office and 
from what we learn through per- 
sonal contact with foremen fin- 
ishers, it is apparent that a 
strong demand exists for a very 
small, portable, electric rubber— 
one which approaches as closely 
as possible the size, adaptability 
and convenience of the customary 
hand rubbing pads. 


Portable rubbing machines, 
some driven electrically and some 
by compressed air, are already 
on the market and in service in 
many finishing rooms. These 
machines are, for the most part, 
doing what they are built to do, 
and where they are given a fair 
chance the reciprocating type of 
machines especially, are perform- 
ing satisfactorily on certain kinds 
of flat surfaces. However, at best, 
they can only partially displace 
hand rubbing. 

Their success in performing 
the work for which they are par- 
ticularly adapted, has stimulated 
a desire in the trade for smaller 
lighter models of greater flexibil- 
ity—these to supplement rather 
than displace the present ma- 
chines, so that even more of the 
rubbing now being done by hand 
can be performed mechanically, 
or if you prefer, electrically. 


Paint Exports Increase 
Exports of paints and varnishes 
this year are running considerably 
ahead of those of 1925, it is indi- 
cated by a survey of our interna- 
tional trade in these products. 


Statistics compiled by the De- 
partment of Commerce show that, 
for the ten months ended with 
April, shipments of enamel paints 
had a total value of $1,043,398 as 
compared with $433,307 for the 
corresponding period a year ago. 
Exports of other ready-mixed 
paints during the 10-month period 
totaled 1,866,885 gallons, valued 
at $3,839,978, as compared with 
1,712,746 gallons, valued at $3,- 
576,863 during the same period a 
year ago while other paints 
amounted to 9,901,787 pounds, 
valued at $2,159,087, against 7,- 
831,984 pounds, valued at $1,371,- 
104. 

Exports of oil varnishes totaled 
580,070 gallons, valued at $1,- 
007,183, during the period ended 
with April, 1926, against 543,432 
gallons, valued at $968,061 a year 
before, while other varnishes 
totaled 392,127 gallons, valued at 
$744,964, against 257,516 gallons, 
valued at $446,516. 

Imports of paint also increased 
as compared with the same period 
of the preceding year, the 10- 
month total being 1,744,365 
pounds, valued at $590,564, this 
year, against 886,638 pounds, 
valued at $328,643, in the 1925 
period. Receipts of varnishes, 
however, decreased from 24,158 
gallons, valued at $54,151, in the 
1925 period to 20,897 gallons, 
valued at $51,627, this year. 


Each coat of nitro-cellulose 
lacquer welds and interlocks with 
the coat that precedes and follows 
it, thus establishing a perfect 
unity of all the applied materials. 


The constant development of 
newer methods and newer mate- 
rials is a very encouraging indi- 
cation that. we are getting better 
and better. 
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Finishing Wood Pails and Tubs 


Describing production methods, materials, colors and solutions used in 
manufacturing low priced pine pails and wooden tubs in a 
large factory in the New England States 


By A. J. Daniels 


CHEAP finish, but a finish 

that will last as long as the 
pail itself! This, in effect, is 
what the executives of the larg- 
est pail, tub and ice-cream freez- 
er factory in New England de- 
mand. To produce the desired re- 
sult requires an intimate knowl- 
edge of the material from which 
the utensils are constructed, and 
more than a fair working knowl- 
edge of how paint will act on 
various woods. 

About 90 percent of the pails 
produced in this country are made 
of white pine. Tin, galvanized 
iron and fibre are the materials 
used to make the other 10 per- 
cent. In the factory of Wm. 
Brown & Sons at Winchendon, 
Mass., white pine is used exclu- 
sively and to insure a supply of 
this wood the company has for 
the past 20 years carried on an 
extensive reforestation project. 


Chief Colors Used 


There are three standard colors 
for pails, green, yellow and red. 
All three colors are called paints 
but to the experienced painter 
they would be more likely to be 
classed as stains. In reality, while 
they have more body than most 
commercial stains they are but 
little more than pigments solved 
with benzine and given a little 
body and “stretch” with polish 
oil and a little (a very little) 
varnish. 

The standard solution used in 
one factory paint room is five 
pounds of pigment or powdered 


color, 25 gallons of benzine and 
10 gallons of varnish. Another 
factory substitutes five gallons 
of polish oil for five gallons of 
the varnish with almost equal 
results. 

Plan of Production 

The pails come to the finishing 
room bone dry. They are dried 
“in the stave”—that is, before be- 
ing assembled and turned into a 
pail, the staves are dried for six 
days in huge dry kilns. 

The method used in the Wm. 
Brown & Sons factory is this: 
Pails come from the turning room 
und are piled in one long row 
along the side of the long paint 
room. The painter, with his 
painting frame, works from one 
end of the pile, taking a pail, 
painting it and setting it in a new 
row on the opposite side of the 
room. As he progresses down 
the room he leaves a trail of 
painted pails in what was the va- 
cant side of the room, and a 
vacant space where the unpainted 
pails were piled. As the painted 
pails dry hard in two hours, the 
production is continuous. The 
shippers work from the dry end 
of the pile, having always sev- 
eral tiers of dry pails ahead of 
them. 

The Painting Machine 

The painting machine used is 
in reality an easle with a rotating 
form. A wooden block, shaped 
to fit the inside of a pail, is sus- 
pended on two arbors above a 
step-ladder like frame on wheels. 
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FLAT DUCO 


Tue appearance of a dull-rubbed finish without 
rubbing— 

Du Pont has developed Flat Duco to meet this exact- 
ing demand. The finish possesses all desirable qualities 
which have made Duco famous, yet represents a major 
economy to manufacturers through eliminating the 
rubbing operation. 

Flat Duco gives a softly beautiful, velvety smooth 
finish. There is no hint of ‘“‘muddiness,”” common to 
most flat finishes, and the film will not scratch white— 
a point of marked superiority. 

Any desired degree of gloss can be obtained with 
Flat Duco through mixing with varying quantities of 
Clear Duco. (Clear Duco is used for rubbed finishes.) 

\ That you may test this development and fully 
appreciate its fine working qualities, we will gladly 
furnish you with a trial quantity of five gallons at bulk 
prices. 

E. I. DU PONT 
DE NEMOURS & CO., INC. 
Chemical Products 
Division 


There is only ONE DUCO Parlin, N. J. 


DU PONT DUCO 
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From the left hand side of the 
block protrudes a handle like an 
automobile crank. The block is 
slightly higher than waist high 
on an average man. 

The painter places a pail on 
the form, gives it a spin with his 
left hand and with his right hand 
dips his brush into the paint pail 
attached to the front of the ma- 
chine by a hook. He places his 
full brush diagonally across the 
small end of the rotating pail. 
The effect is like that of a screw 
being forced into wood. The 
brush literally climbs toward the 
big end of the pail, keeping a 
small wave of paint in front of it 
until the top is reached. 

Surplus paint sprays over the 
end into the tray of the machine 
where it is later salvaged. A good 
worker, after having acquired the 
trick of making the pail paint it- 
self, can finish 2000 pails a day. 
Despite the reputed slowness ot 
the brush method, it really sets 
a mark that a spray gun opera- 
tor would find hard to equal. 

Waterproofing 

On the variety of pails known 
as “kits,” which are used to con- 
tain salt fish, it is absolutely 
necessary to waterproof, or rath- 
er saltproof, the interior. For 
years Wm. Brown & Sons used 
hot paraffine, but lately they have 
adopted silicate of soda or “wa- 
ter glass.” This is applied by 
the painters. It is brushed on 
after the outside of the pail has 
been painted. A machine that 
clamps the pail and rotates it 
slowly is used. The soda forms 
a pore-filling covering that abso- 
lutely prevents salt from working 
through and rusting the hoops of 
the kits. 

Graining 

Occasionally an order is re- 
ceived for pails finished with a 
natural grain effect. This is ap- 


plied with a tapered graining tool 
which is affixed to the side of the 
painting machine in a few min- 
utes. The pails are simply rotat- 
ed by hand as in regular brush 
painting, and the rubber graining 
tool is brought to bear for one 
complete revolution. 
Tub Finishes 

Tubs are painted with a better 
grade of paint. Most of the 
larger tubs are painted with an 
oil-base paint which takes longer 
to dry. The method used is much 
the same, the paint being brushed 
on while the tub is rotated. The 
grained finish has proved popular 
lately and the factory has found 
it necessary to install several 
large graining machines fashioned 
after the ones used for pail fin- 
ishing. 

Cheap Finish Favored 

The cheapest finish ever discov- 
ered is much in favor this year 
for tubs, pails and particularly 
for ice cream freezers. This fin- 
ish was introduced to the wood 
pail business by a former textile 
dye expert, and so popular has it 
become that other lines, partic- 
ularly the toy trade has taken it 
up. 
The new finish is a beautiful 
mission gray shading off into a 
dark French gray. The pail mak- 
ers succeeded in keeping the 
method of producing this finish a 
secret for some time but lately it 
has become common property. 
Nigrosine is the secret. Nigrosine 
has never come into its own as 
a wood stain finish but it bids 
fair to become a craze in some 
lines now. 

Nigrosine Solutions 

A five pound can of blue shade 
nigrosine dissolved in ten gallons 
of wood alcohol will keep a pail 
factory running almost indefinite- 
ly. Alcohol and water enough to 
compensate for loss by evapora- 
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The Spraco Lacquered 


CHAIR. 
CABINET. 
TYPEWRITER, 


Creates a Market for Itself 
By the Fineness of its Finish 


Appearance does not make a fine piece of furniture, but, 
from a sales point of view, the lack of it may undo all the 
good work you have put into it. It is this quality that 
catches the eye of the buying public, as Tony, the fruit man, 
will tell you as he polishes up his apples. 


When appearance is so important, can you afford not to 
look into the refinements of the spray method as it has been 
developed in the 14-A Spraco Gun, through the use of which 
you can get many times the speed of brush work and above 
all the result that will sell your product. The finest lacquer 
and the most skillful workman will not give this final touch 
that means so much unless the proper tool for applying is 
used and this you will find in this latest Spraco product. 
Invest a 2-cent stamp for Bulletin 103. 


SPRACO PAINTING EQUIPMENT COMPANY 
Makers of the Dependable 14-A Gun 
60 High Street, Boston, Mass. 


Sales and Service Stations 
New York Atlanta Cleveland Chicago 
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tion, are added every day to the 
big tank in which the mixture is 
dissolved. The stuff never seems 
to lose its coloring properties; it 
does not fade, it is waterproof 
after it dries and it dries almost 
immediately. The pail makers 
brush it on exactly like paint, and 
the alcohol solvent seems to per- 
fectly restrain the swelling of the 
grain that usually accompanies 
the use of a water finish. 

Blue shade nigrosine, solved 
with water, gives a dark, inklike 
stain. The water seems to deaden 
and almost kill the delicate blue 
shade. Solved with alcohol and 
then reduced with water, the 
shade is maintained. For this rea- 
son alcohol is always used by the 
pail painter as a primary solvent. 
A peculiar property of nigrosine 
is that once it is reduced suffi- 
ciently to produce a gray shade 
on pine, the addition of more wa- 
ter, within reasonable limits, 
seems to have no effect on the 
shade. 

Thus a five pound can of nigro- 
sine solved with five gallons of 
alcohol will form a base to which 
25 gallons of water can be added. 
Allowing for evaporation and to 
replenish the tank after a day’s 
work, a gallon of alcohol and five 
gallons of water is added. By 
keeping careful check on the 
shade and by adding never more 
than a half pound of nigrosine 
at a time, the tank can be run 
indefinitely. 

The alcohol after acting as a 
solvent, serves two purposes. It 
maintains the nigrosine in solu- 
tion, preventing the precipitation 
that accompanies its use with wa- 
ter alone, and it helps a little, to 
prevent the grain of the wood 
from raising. © 

The pails must of necessity be 
as dry as a super-heated dry 


kiln can make them. Otherwise 
they would shrink after hooping 
and leak. The stain quickly pene- 
trates this dry soft wood and, on 
pine at least, it is absolutely non- 
fugitive. I have seen nigrosine 
stained pails four years old, piled 
in a well lighted store house and 
they were just as true to color as 
the freshly stained articles. The 
grain of course does raise a little, 
but soft pine does not seem to be 
affected enough to be noticeable; 
and, save on the more expensive 
pails which are generally finished 
in varnish, a slight roughness is 
not considered a defect by the pail 
makers. 


Freezer Barrel Finish 


Another gray finish almost 
equal in cheapness to the nigro- 
sine is used extensively in finish- 
ing freezer barrels. This finish is 
obtained by dissolving a good 
grade of commercial oil black in 
benzol and adding benzine. This 
finish lacks the blue cast of the 
nigrosine but a deeper shade can 
be obtained, and for this reason 
some pail makers prefer it. 

Pail painters learn to tell at a 
glance the condition of the wood 
in any given lot of pails or tubs, 
and they mix their paints aeccord- 
ingly. A pitchy lot of pasture 
pine will cause the paint mixer 
to add more varnish to his paint. 
An extra dry lot of staves 
prompts the adding of more spir- 
its to the stain to prevent rais- 
ing of the grain. But the prin- 
cipal ingredient of all paint pails 
is no secret. Witness the reply 
of an old paint mixer to a query 
as to how he mixed his colors. 
“Hugh?” he said, “I mix ’em 
cheap.” 


Higher first cost does not and 
will not stand in the way of in- 
dividual and collective pride. 
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TRY 
THIS 
GUN 


Get a Matthews 
Gun and try it for 
10days. If it 
doesn't prove to be 
the best gun you 
have ever used you 
may return it. State 
name of equipment 
you are now using 
so we can include 
adapter. 


Leading Paint Manufacturers 
Adopt Matthews Gun 


Several of the largest paint manufacturers after test- 
ing all others have adopted Matthews Guns to use in 
demonstration work of their paints, lacquers and surface 
coatings. The Matthews Gun is bringing a new day of 
better work and lower finishing costs. Try out this gun 
and see why industry everywhere is adopting Matthews 
Guns. 


= A Complete Line 


; There is a Matthews Mechanical Painting 
Equipment for every type of painting, mainte- 
nance painting as well as product finishing. 


GET THIS Get complete information. The Matthews 


Gun handles all types of finishing materials. 
BOOKLET One gun for all. Can be quickly adjusted 


: ; from a spot the size of a dime to a 14 inch 
“Mechanical Equip- | fan stroke. 


ment for Product 
Finishing” is an in- | W.N. MATTHEWS CORPORATION 
teresting, instruct- 3744 Forest Park Bivd., St. Louis, Mo. 


ive booklet that you 
will be glad to read. M A T T H EWS 
Send for it. 


MECHANICAL PAINTING 


= | EQUIPMENT 
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In the Japanning Room 


These rec dati 


regarding the care and operation of dip tanks 
reveal 


screens, strainers, drain boards, hooks, carriers and ovens 
practical solutions for many problems in the 
modern japanning room 


By T. E. Moorefield 


IRT is one of the “bug-bears” 

to production in the japanning 
room where fenders, metal furni- 
ture, or other similar work is 
coated with a baking enamel. 
Many times an otherwise perfect 
piece is spoiled by a few small 
specks of dirt falling onto the 
work before it is hard and dry. 
The utmost care is needed to pre- 
vent trouble from dirt specks, and 
while there are a thousand and 
one ways for dirt to get into the 
dipping tank or onto the work 
after it is dipped, careful atten- 
tion to the following suggestions 
will help eliminate this trouble. 

Separate Operations 

Wherever possible, the depart- 
ment should be divided into three 
parts: 

(1) Where rough and dirty 
work is done, such as sanding, 
cleaning, bumping, etc. 

(2) Where first-coat work is 
dipped and baked. The sanding 
or rubbing of this coat may be 
done in this room or in room 
No. 1. 

(3) Where finishing work (one 
or more coats) is done. This part 
of the japanning room must be 
kept scrupulously clean if good 
work is expected. 

By this arrangement the dirty 
work is kept away from the clean 
work and much better results can 
be secured. 

Specks of dirt on the work may 
be caused by a number of condi- 
tions such as excessive trucking, 
open doors or windows, excessive 


accumulation of dust or smoke on 

the oven walls and flues, dirty 

japan, dirty hooks or dirty metal. 
Clean the Hooks 

Probably the most general and 
annoying form of dirt is caused 
by an accumulation of japan on 
the hooks used for dipping. The 
sharp edges of the steel cut this 
accumulation, allowing the japan 
to loosen the particles as it flows 
off. Sometimes this causes a dirty 
streak all the way down a fender 
or a sheet of steel. The hooks 
should be burned off and cleaned 
(by pickling if necessary) regu- 
larly once a week, or whenever 
there is any appreciable accumu- 
lation of japan. 

Floors in the japan room should 
be oiled to keep down the dust. 
Doors and windows should not be 
left open so drafts will blow dust 
or dirt from the walls onto the 
work. As little trucking as pos- 
sible should be done while any un- 
baked work is exposed. Of course, 
the metal should be clean before 
it is dipped. 

Tanks; Screens; Strainers 

Deep, narrow tanks should be 
used instead of wide, shallow ones, 
as the deep tanks give any dirt 
that may have gotten into the 
japan a chance to settle to the 
bottom. It is well to have a screen 
in the tank 6 or 8-in. from the 
bottom, so that the work cannot 
touch the bottom and stir up any 
settlings. Covers should be kept 
on the tanks when they are not 
in use. 
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MOST COMPLETE EQUIPMENT FOR SPRAY FINISHING 


5 More of the 101 Reasons for 
Paasche Superiority: 


1. The latest finishing cabinet with sec- 
tional fire screen, easy to handle and clean, 
provides six 90° turns collecting the maxi- 
mum amount of materials, without loss of 
ventilating efficiency. 


2. The Paasche Multiplehead Airbrush 
enables operator to produce the exact 
spray needed for any condition, thereby 
ne the amount of paint vapor in 
the air 


3. The pressure container has a quick 
change removable cover, which can be 
detached and attached in a few seconds. 
No screws to stick, no packings to leak. 


= The air conditioning unit is guaranteed 
roduce clean, dry air. Requires no 
ing. Cleans itself automatically. 


5. The rubbing machine makes 1600 
strokes per minute without effort. No lost 
motion is possible as the felt holders are 
attache 1 directly to the pistons. 


Spray Finishing is Safeguarded by 
Paasche Equipment 


T is not necessary to sacrifice safety to secure the 

advantages of spray finishing. Paasche equipment 
has been designed and built to meet every requirement 
of safety. Authorities agree that when the Paasche ven- 
tilating equipment, finishing cabinet, ai: brushes, etc., 
are in use, the fire hazard and the health and accident 
hezard are reduced to a minimum. 


Paasche did not wait for legislation to force safety 
rulings. Paasche designs have always incorporated the 
most advanced safety features in anticipation of actual 
demand. 

This organization of air finishing specialists safeguards 
you not only against fire, health and accident hazards 
but also against disappointment in quality and cost of 
your finishing. 

You can safely depend on the recommendations of the 
Paasche organization for the latest finishing room equip- 


ment. 
New York Mic Cleveland, O. 
54 Dey St. 11- 237 General Motore Big. 418 Perry Payne Bidg. 
The ltargest exclusive manufacturers of air finishing equipment 
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The dip tank should also have a 
sub-strainer at one end, that ex- 
tends down within a foot of the 
bottom of the tank. This strainer 
should be covered with a fine- 
mesh copper screen that will take 
out small particles when fresh 
japan or reducer is added to the 
tank, and also take out similar 
particles from the japan that has 
been collected from the drain 


board and put back into the tank 


through this sub-strainer. 

By having the strainer below 
the surface of the japan no bub- 
bles are formed when new ma- 
terial is added. If any of these 
bubbles are present they are like- 
ly to appear on the baked product 
and cause rejection of the pieces. 


Clean Tanks 


Whenever japan shows any ten- 
dency of being dirty the tank 
should be emptied at once, care- 
fully cleaned by washing with 
naphtha and the japan strained 
back into it again. If the work is 
always clean before it is dipped, if 
the room is clean, if the tanks are 
kept covered when not in use, and 
if all fresh japan or reducer is 
added to the tank through a 
strainer, it will not be necessary 
to clean out the tank very often. 

The dip tank should be as near 
the drain board as possible, not 
only to save time and labor in 
getting the work from the drain 
board to the oven, but also to 
lessen the chances of stirring up 
dust while moving the freshly 
coated articles. Of course, this 
does not apply so much to con- 
veyor or endless chain ovens, but 
even here the shorter the distance 
between the drain board and the 
ovens the cleaner the work. 


Clean the Oven 


To keep down the dust in the 
oven, clean it thoroughly at least 


once a week. Wipe the walls, the 
corners, the rods, and all edges 
with a tack rag made by saturat- 
ing a cheese cloth with a long-oil 
coach varnish and wring.ng out 
the excess. Allow the varnish to 
dry a short time until it becomes 
tacky or sticky. It will then pick 
up all dust and lint. 

When not in use, the tack rag 
should be rolled in a wet cloth to 
prevent it from hardening entire- 
ly. A tack rag of this kind is of 
value also in wiping off the work 
just before it is coated, in order 
to insure the removal of all lint 
and dust. 

Behind the heating units in an 
electric oven, between the false 
ceiling and the true ceiling of the 
oven, or in any other part that is 
not easily accessible to a tack rag, 
use a vacuum cleaner to suck out 
the dust and dirt. 

Over-baked enamel that has 
dropped on the floor of the oven 
should be removed periodically to 
prevent it from getting onto the 
work. The stacks should be 
cleaned out at least once a month 
if there is any accumulation of 
soot. It is well also to suspend a 
flat pan a few inches below the 
opening of the flue into the oven, 
to catch any deposits of soot or 
dust that might be blown into the 
oven from the flue. 

The cleaning of the oven should 
be done on Saturday morning, if 
possible. After the oven has been 
thoroughly cleaned, run one heat 
with an empty oven so that all re- 
maining particles of dust can find 
a safe lodging place where they 
will not be likely to fall on the 
work. 

Never paint the inside of an 
oven nor spray it with linseed oil. 
In time, these coatings will bake 
ovt hard, become brittle, chip off 
and fall onto the work. In clean- 
ing a new oven, run the heat up 
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One man does the work of six 


Spray Painting is Fast 
with a Curtis Compressor it’s Better! 


The manufacturers of the better spray guns will tell you 
that, in addition to quality in the gun, you must have 
clean air and dependability in the air supply. That's 
the reason why Curtis Compressors are the standard for 
this work—Curtis construction is the one way to get 
adequate lubrication and at the same time keep the lub- 
ricating oil out of the air line! You can’t mix paint with 
lubricating oil. 


CU ETI 


COMPRESSORS-HOISTS-CRANES _ 
_ AND AIRMIST CAR WASH SYSTEM 


Curtis Pneumatic Machine Co 
1977 Kienlen Avenue, St. Louis, 


CURTIS Pneumatic pea Co., 1977 Kienlen Ave., St. Louis, Mo. 
erminal, N: 


$518 D Hudson T: 
Please send information about Soon Painting. 
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to about 250 degrees F. and spray 
the entire surface, while hot, with 
water. The steam and water will 
loosen all the dirt and carry it to 
the bottom of the oven where it 
can be picked up with a vacuum 
cleaner, or carefully swept out. 


Avoid Vibration 


When hanging work on the rods 
in an oven, let the weight of the 
article gradually come to rest on 
the rod so as to prevent any jar- 
ring, which might disturb dust 
and cause it to settle on the work. 

It often happens that an oven 
door drags on the floor or sticks 
somewhere else. This causes one 
to slam it in order to get it shut. 
As a result the jar causes dust to 
begin flying and th's is likely to 
eventually settle on the work. By 
swinging the door rapidly, a draft 
is created that sucks dirt into the 
oven and onto the work. Always 
close the doors slowly and gently. 

When through baking an oven- 
ful of work, shut off the heat and 
let the temperature fall somewhat 
before opening the door. This al- 
lows the surface of the japan to 
become hard so dust will not stick 
to it. If the doors are opened too 
quickly the heat in the oven is 
likely to suck in dirt that will 
settle on the sticky work and re- 
main there when it is cold. 


Oven Ventilation 


Proper ventilation is necessary 
to produce the best results in the 
use of japan, as it is to produce 
and retain good health. When an 
oven is constantly filled with 
fumes or smoke the proper luster 
is not obtained on the finished 
work. It is apt to have a cloudy 
or smoky appearance and doubly 
apt to be covered with little 
specks of dirt. In addition there 
is greater danger ‘from explosion 


and fire in many cases under these 
conditions. 

If the work is crowded in an 
improperly ventilated oven, some 
of it is sure to come out under- 
baked, particularly in spots. Gen- 
erally, the work hung near the 
walls will be baked out nicely and 
the work in the center of the oven 
will be soft. 

Under poor ventilating condi- 
tions the fumes are sometimes so 
heavy that the finish is wiped en- 
tirely off the edges of the work. 
The japan must have air to bake 
out properly. Troubles caused by 
lack of proper ventilation can be 
overcome to some extent by hang- 
ing the articles farther apart and 
also by running the heat up very 
slowly. 


Light To Suit Job 


Every varnish rubber appre- 
ciates good light, whether he is 
rubbing by hand, or with a ma- 
chine. It is not always possible 
to have the rubbing table as 
favorably located as is the one 
shown in the accompanying pic- 
ture, where light comes in from 
two sides; but where this is not 
possible, there are other ways in 
which present lighting could be 
greatly improved. 

As a rule the modern plant is 
so constructed that it is well sup- 
plied with natural light when that 
is available, but when artificial 
light must be employed the elec- 
trie lighting conditions are some- 
times unsatisfactory. Lighting 
engineers do not always give 
proper consideration to the use to 
which a room is to be put. Too 
often they plan for a uniform dis- 
tribution of light, instead of hav- 
ing it concentrated on certain 
points. 

As an illustration, take the man 
in the accompanying picture. 
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Wood Grain 
Reproduction 


Many leading wood furniture 
manufacturers using our 
equipment exhibited their new 
creations with interesting suc- 
cess at the New York, Grand 
Rapids and Chicago Shows. 


Sales offices located in the fol- 
lowing cities: 


Wight & White, Buffalo, N.Y. 


Wood Grain Reproduction Co. of 
N.Y. Inc., Long Island City, N.Y. 


Albert J. Cox Co., Chicago, Ill. 


TheVance Mfg.Co. 
DAYTON, O. 


Manufacturers of equipment for the faithful 
reproduction of wood grain and marble 


Process fully protected by patents in the 
United States and foreign countries 
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What does he care how much or 
how little light there may be ten 
feet away from the piece he is 
rubbing, so long as there is plenty 
of light just where he most needs 
it? Give him plenty of light 
without shadows on his work, and 
there will be plenty of light near 
him for all practical purposes. 


Rubbing flat 
riven 


with portable air- 
machine. 


Lighting a factory is different 
from lighting a store, a church or 
theatre, where it is necessary to 
have uniform distribution. In 
most factories it is necessary to 
supplement the general lighting 
with individual lights so arranged 
that they can be focused on cer- 
tain points at the will of the 
workmen. Men cannot do their 
best when working in their own 
or some other shadow. 

When planning the location of 
lights for any open space, it is 
easy to do it on paper if an even 
distribution is desired, but when 
planning a lighting system for a 
factory in which men must work, 
and in which there will be many 
obstructions, it becomes necessary 
to know something of the nature 


of the work to be done in order to 
plan intelligently. 

Sometime ago I was in a fac- 
tory which is supposed to be 
modern in every respect. The 
lighting system was planned for 
uniform distribution on every 
floor, notwithstanding that the 
work on each floor is entirely dif- 
ferent from the others. Planning 
the factory lighting system should 
be done with a view to meeting 
individual requirements. This 
can be done only after consulting 
every available source of informa- 
tion. 

The most careful study of re- 
quirements should precede the 
final draft of plans for lighting a 
factory. In many factories it is 
necessary to have a system which 
permits moving many of the 
lights. Sometimes this is done 
with an adjustable extension cord. 
An excellent plan for some con- 
ditions includes the use of an ex- 
tension arm attached to the ceil- 
ing—an arm which not only can 
be extended, but which can also 
be shifted vertically and horizon- 
tally to meet any requirement.— 
L. N. Tempton. 


Hilo Varnish Erects New 
Building 

The Hilo Varnish Corporation, 
of Brooklyn, N. Y., has under con- 
struction a five-story building 75 
x100 ft. on an adjoining corner. 
The building will have an interior 
court 40x45 ft. It is to be built 
entirely of reinforced concrete and 
built for a floor load of 300 pounds 
per square foot, so built that later 
additional stories can be added. 

The first floor will be entirely a 
shipping floor, with facilities for 
loading two trucks inside of the 
building, off the street, and two 
additional trucks just outside the 
building, on the street. 

The second floor will be used en- 
tirely for storage, and the three 
upper stories for the grinding de- 
partment, thereby doubling the 
grinding space now available. As 
soon as these added facilities are 
in service the company expects to 
bring out a new and important 
lacquer finish. 
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“There is a time and 
place for everything” 


Now is the time 
for the 
WORTHINGTON 
Vertical Compressor 


lis place is with your finishing equip- 
ment. 
The Worthington Vertical Compressor is 


‘built in sizes varying from 5 to 52 cu. ft. 


per minute. An ideal cooling system, spe- 
cially designed piston and minimum clear- 
ance give more and cooler air with less oil 
used. The accurate balance of reciprocat- 
ing parts, force feed lubrication and 
Worthington FEATHER (Reg. U. S. Pat. 
Off.) Valve insure smooth operation and 
longer life. All these Worthington fea- 
tures are embodied in a simple construc- 
tion that runs quietly and requires but 
few adjustments. Worthington’s nation- 
wide distribution makes immediate serv- 
ice possible. 


ws 


WORTHINGTON PUMP ano MACHINERY CORPORATION 
115 BROADWAY, NEW YORK CITY 


BRANCH OFFICES IN 24 CITIES 
6732-1 


Kindly mention INDUSTRIAL FINISHING when writing advertisers 


926 59 
to 
be by 
for a 
ery 
the 
lif- 
ing 
uld 
ng 
his 
ng 
he 
a 
is 
ich 
he 
ne 
rd. 
n- 
il- 
an 
so 
n, 4 
n- 
75 4 
Tr. 
or 
It | 
1d 
is 
or 
or 
aie. 
‘e 


60 INDUSTRIAL FINISHING 


August, 1926 


Questions and Answers 


This service department is conducted to meet the readers’ need for prompt 
information on specific problems, and to give others an oppor- 
tunity to review the questions and to offer com- 
ments, suggestions or answers 


Lacquered Refrigerators 


The firm I work for manufac- 
tures electric refrigerators. These 
boxes are all steel and are fin- 
ished in white lacquer. We have 
had trouble with our doors and 
panels not having the same cast 
as the box, although they receive 
the same treatment. They gen- 
erally have more of a bluish cast 
than the boxes. The method we 
are using consists of: 

One coat of oil primer sprayed on. 
Two coats of lacquer surfacer 
sprayed on. 
Five coats of 
sprayed on. 

If you can give me any infor- 
mation that will help to overcome 
same I will surely appreciate it.— 
A. B. 


lacquer enamel 


Reclaiming Shellac 

We have just heard of a method 
of reclaiming shellac. It appears 
it is possible to catch it in some 
sort of silk and dilute it again in 
alcohol. Our waste shellac drys 
into white particles around our 
spray booth. It appears from 
the conversation with our fore- 
man that we have about one-third 
waste. We should like to find out 
more about this subject if you 
can suggest anything.—C. W. P. 
Co. 


Regarding shellac, the cutting 
is a very simple operation— 
merely dissolving the gum in al- 
cohol by continued agitation. The 
better grades are clarified by 
putting through a clarifying ma- 
chine somewhat like a cream sep- 
arator. Shellac should be cut in 


minimum time, clarified, then 
stored in air-tight wood contain- 
ers to avoid evaporation of alco- 
hol and consequent thickening. It 
would not pay you to make small 
quantities, and considering the 
extremely low price obtaining for 
quite some time, it surely would 
not be worth while to attempt to 
recover the by-product from your 
spray booths.—I. F. 


Gray Iron Castings—Lac- 
quer Finish 

We are making a product, using 
gray iron castings which are tum- 
bled and sand-blasted or pickled. 
Can you tell us the best method 
of filling, priming and applica- 
tion of brushing lacquer? We 
are using a light gray lacquer 
and want to get a very smooth, 
highly polished surface. 

The best results obtained by us 
so far comes from using a regu- 
lar iron filler brushed on, sanded, 
then a coat of automobile body 
undercoat, sanded, and then the 
lacquer. We would like to get 
some material that would cover 
properly with one coat, which 
could be sanded and be ready for 
the lacquer. Any information you 
can give us will be appreciated.— 
T. M. & M. M. Co. 


It is not easy at all to diagnose 
the trouble and prescribe a rem- 
edy at so great a distance unless 
one is famliar with the nature of 
the work to be finished, the con- 
ditions in the finishing room, the 
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LACQUERS 


LACQUER 
ENAMELS 


BEST OBTAINABLE 


FOR ANY ARTICLE REQUIRING A 
DURABLE FINISH 


Metal, Wood or Composition 


AUTOMOTIVE and OTHER TRADES 


We solicit your inquiries 


THE MINER EDGAR CO. 


110 WILLIAM ST. 
NEW YORK -:- NEW YORK 


Kindly mention INDUSTRIAL FINISHING when writing advertisers 
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exact type of finish wanted and 
all such details which have a con- 
siderable bearing upon the result 
secured with any finishing ma- 
terials. 

Since the gray iron castings 
are tumbled and sand-blasted or 
pickled, we presume they are fair- 
ly smooth and do not have any 
deep blow holes to be filled. 

The system of using iron filler 
on automobile undercoats, each of 
which is sanded, can be simplified 
by choosing an iron filler which 
will withstand the solvent action 
of lacquer reducers and still have 
good filling and sanding proper- 
ties, so that the iron filler can be 
used for both coats; or possibly 
only one coat would need to be 
used, provided the rougher por- 
tions of the work are smoothed 
up by applying iron filler with a 
knife before the regular coat is 
brushed on. 

Probably a little better result 
could be secured by using a good 
grade of automobile body sanding 
surfacer applied directly next to 
the metal and sanded smooth. 
There are also on the market a 
sanding surfacer and putties 
made on a nitro-cellulose lacquer 
basis which would give quicker 
drying time but which would not 
fill quite as well in one coat as 
oi! surfacing material. 

We are inclined to feel that 
perhaps the greatest improve- 
ment in your finish would be made 
by applying the lacquer by spray- 
ing instead of by brushing, pro- 
vided you are now getting a very 
smooth surface under the lacquer 
when you sand your foundation 
coats. There is also some differ- 
ence in the flowing and leveling 
out qualities in the various makes 
of brushing lacquers, and it 
might pay you to get in touch 
with other lacquer manufacturers 


and test out their brushing prod- 
ucts in case it is inadvisable for 
you to apply lacquer by spraying. 


Decorated Furniture Colors 


In the May and June issues, 
you had a two-part article regard- 
ing colored furniture. We are 
extensive manufacturers of deco- 
rated colored furniture. We 
should like to obtain some infor- 
mation as to how to mix our 
paints. We now buy our colors 
at anywhere from $2.00 to $2.25 
a gallon. Is it possible for us to 
save anything by mixing our own 
colors? 

In this particular line of busi- 
ness the color must not be ex- 
actly alike every time a batch 
is mixed, and if there is a saving 
by mixing it ourselves, we 
should like to do so. We now 
use a flat black paint, a Chinese 
red flat paint and a jade green 
flat paint—P. C. & N. W. 


Unless you are a consumer of 
a very large amount of finishing 
materials it is altogether inad- 
visable to attempt the making of 
your own supplies, requiring, as 
it does, special equipment and the 
employment of a practical man 
or men. This does not apply of 
course, to the making of such ma- 
terials as stains, which almost 
invariably are mixed by the fore- 
man finisher in practically all 
large furniture shops; but our 
reference is to cutting shellacs, 
and the grinding and mixing of 
paints and enamels for usage as 
in your particular case. 

Paint making requires an inti- 
mate understanding of the com- 
position and properties of the pig- 
ment and vehicle raw materials, 
and a knowledge of compounding 
from practical experience. The 
smaller batches of the different 
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kinds of paints, as against regu- 
lar plant production of standard 
goods, would make yours very ex- 
pensive in cost because all op- 
erations would apply against 
less gallonage and consequently 
higher in cost per gallon output; 
and further, production losses and 
wastage increase very materially 
as quantity is reduced. 

It is perfectly proper for you 
to do shop tinting to make the 
various shades of finishes re- 
quired by your trade, but for 
that, you would procure the de- 
sired grade of flat, eggshell and 
gloss goods in white ready for 
use, for using as white and light 
tints, and for such others as jade 
green specifically mentioned. Chi- 
nese or mandarin red is almost 
devoid of white and therefore 
would necessitate your carrying 
two color bases—chrome orange 
and deep para red. 

For a color varnish or enamel, 
it would require about two 
pounds of chrome orange ground 
in varnish to soft paste consist- 
ency, added to a half-gallon of 
standard shade of red enamel. 
The extra paste should be offset 
by adding about a half-pint of 
mixing varnish, the whole result- 
ing in about % gallon of Man- 
darin red color varnish with very 
good tone. 

Or you could make it up com- 
plete by using the orange and red 
colors in japan with a reliable 
brand of mixing varnish. You 
would obviate possible difficulty 
in this procedure by following the 
manufacturer’s recommendation 
of varnish in which the japan 
colors would be perfectly miscible 
without curdling. 

A dead flat ground could be 
produced by the same combina- 
tion of colors reduced in turpen- 
tine instead of varnish; likewise 


SUPERIOR 
WOOD STAIN POWDERS 


The most complete line 


Samples and information on request 


W. D. Lockwood & Co. 
314 W. 14th St., New York 
The Originators Continue to Excel 


LACQUERS for Wood 


Pioneers in wood lacquers that give a finish 
that lasts. Made to satisfy users for sixty- 
nine years. Write us your requirements. 


Chas. Cooper & Co. 


90 Worth St., New York 
Works—Newark, N. J. Since 1857 


Satinite 
Colors 


In liquid form, ready for 
the spray or brush, in over 
40 popular shades, offer you 
the most satisfactory line 
for the production of 
colored furniture combina- 
tions so much in demand. 

Beautiful, Fast, Durable 


and Safe with 15 years of real 
service to recommend them. 


Write for information, or 
better still, let our service 
man show you what these 
materials will do. 


STICKNEY COLOR CO. 


Manufacturers 
Satin Finish Products, Coach Col- 
ors, Varnishes and Lacq 
INDIANAPOLIS, IND. 
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Apply Lacquers 
and Enamels 
SPRAY 
with the BINKS “cin; 
Base coats, varnishes, enamels and lac- 
oe are quickly and easily applied with 
inks—‘“ The Master Brush.” Each 
sprayed coating is even, uniform, and free 
from defects. The BINKS Spray Gun is 
fast. Takes large flat surfaces either ver- 
tically or horizontally. Works close to the 
surface preventing evaporation. Material 
lays evenly. 


The “Strait-Port"’ Nozzle, exclusively 
built into the BINKS Spray Gun, pre- 
vents cloggings. Time-saving advantages 
quickly earn the cost of this gun. 


Complete 
Finishing 
Equipment 
Every Binks accessory. to 
complete finishing equipment, 
as been develo to the 
highest efficiency. And when 
we say that we can reduce the 
cost of finishing done with the 
average equipment, we are 
seeking an to 
Prove it. Write for details. 


BINKS SPRAY EQUIPMENT Co. 
Dept. H 3114 Carrol Ave.. CHICAGO 
Offices in Principal Cities 


using ivory drop black in japan 
and thinning with turpentine for 
flat black, etc. All such flat col- 
oring of your furniture must then 
be subsequently finished with 
clear varnish, and rubbed if de- 
sired or resorting to the cheaper 
method of flowing on a coat of 
high-grade dull-finish varnish to 
simulate hand rubbing.—I. F. 


More About “Automobile 
Refinishing” 

Fair criticism of what one 
writes is usually valuable and, so 
far as I am concerned, is always 
welcome; but before anyone as- 
sumes the role of critic he should 
familiarize himself with the whole 
contents of the article he attempts 
to criticise. 

In June number of this journal, 
page 54, Mr. E. Perry challenges 
some recommendations which I 
made in an article used in the 
May issue (page 9) and says it 
is fair to assume that I am a 
lead-and-oil painter. It might in- 
terest Mr. Perry to know that I 
was for five years connected with 
the finishing department of one 
of the largest automobile plants 
in the U. S., and that I helped to 
perfect a finish which is admitted 
to be the most durable automobile 
finish ever used on cars, prior to 
the advent of lacquer—and I am 
not sure that it is not better than 
that in many respects. 

The main error in Mr. Perry’s 
criticism is caused by the fact that 
it is based on isolated passages 
of my article instead of the ar- 
ticle as a whole, and that his 
system and the materials which 
he recommends antedate the 
forced drying or baking of fin- 
ishes. His whole series of criti- 
cisms ignores what I said about 
baking the foundation coats as a 
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means of hardening the slow- 
drying materials. 

Before the days of forced dry- 
ing, varnish was used in lead 
glazing because it dried faster 
than oil, but oil is more durable 
than varnish, and for that reason 
is preferable where baking is em- 
ployed. Varnish may be used 
with the oil to hasten drying (as 
all varnishes contain oil) but a 
small quantity of japan drier is 
better in my opinion. Mr. Perry 
may think differently—that is his 
privilege. 

The same may be said regard- 
ing his criticism of what I said 
about roughstuff. He would sub- 
stitute varnish as a drier in place 
of japan. I would use japan be- 
cause I could then use more oil 
which, as I said before, is more 
durable than varnish. One may, 
or may not use lead in rough- 
stuff—all depending on how much 
of it is to be left on the surface. 
My system is to leave as little 
roughstuff on as possible. Some 
finishers used half-and-half, that 
is, half roughstuff and half lead 
paint, or equal parts of each 
mixed together. 

There was a time when only 
japan colors were used for the 
ground coat, but that again was 
before forced drying was in 
vogue. Today, some finishers are 
using, as Mr. Perry says, a sealer- 
coat in which varnish is an im- 
portant part—a light-body var- 
nish which contains considerable 
oil. I prefer oil and a small 
quantity of drier because I believe 
it to be more durable. 

I still contend that varnish does 
not form a perfect union with a 
hard surface, even though that 
surface be a varnish one. Al- 
most every varnish rubber knows 
this. When each coat of varnish 
is allowed to dry hard before the 


Attractiveness 
And Economy 


COAT YOUR products with 
Lucas Jack Frost Crystallizing 
Finish. 
Aside from the attractive ap- 
rance, is the saving of heavy 
osses ordinarily attendant to 
stripping and refinishing prod- 
ucts not passing rigid inspection. 
Dirt and surface irregularities 
are not noticed in Jack Frost 
Crystallizing Finish and greater 
production is assured. - Man 
colors. Size of crystals control- 
lable. Application by spray. 
Baking as per standard practise. 
Write our Industrial Dept., W-8, 
for sample panels and information 
regarding your special needs. 


John Lucas & Co..Inc. 
Paint and Varnish Makers Since 1846 
PHILADELPHIA 
New York Pittsburg Chicago Boston 
Oakland 


And Loca! Distri- 
buting Points 


lrrcas 


Paints and Varnishes 


Purposely Made for Every Purpose 
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—a new mark—an important mark has been 
set in finishing equipment, the 


PEERLESS 
**Vertical Exhaust’”’ 
Spray Booths 


No longer need cumbersome pe ipes 
block valuable passage ways. lt ex- 
hausting features draw the oop mist more 
efficiently from the entire operating area of 
the booth. No fan belts to service or give 
trouble. No more dripping material to be 
thrown back on finished surfaces. There are 
time-saving advantages that quickly repay 
your investment. 

Old spray booths are now being rapidly 
replaced by these “Vertical Exhaust" types. 
New spray booths of old design are being 
remodeled to capitalize the new Peerless 
advantages. 

Before you buy or rebuild spray booths, see 
this outstanding improvement. Write today 
for details. 


PEERLESS 


PNEUMATIC SYSTEMS, Inc. 
118 Ne. Jefferson St. Chicago, Ill, 
Branch offices in principal cities 


succeeding coat is applied, each 
coat will show when it is rubbed 
through to the coat below, on the 
high spots. Varnish will crawl 
on oil-vehicle coatings only when 
the latter are not thoroughly dry. 

By ignoring the fact that my 
system as outlined in my article 
lays stress on the necessity of 
baking the foundation coatings, 
Mr. Perry has been able to con- 
vince himself that I am _ incon- 
sistent when I insist “that the 
foundation for lacquer must be 
hard to withstand the lacquer,” 
when up to this point all my 
recommended materials for under- 
coating the work have been oil 
goods. 

Mr. Perry even objects to my 
suggestion that “Although it is 
very smooth, the sprayed lacquer 
surface is seldom a perfect fin- 
ish, and it can be improved if 
each coat is given a slight rub 
with fine sandpaper before the 
succeeding coat is applied.” I 
said a “slight” rub with fine sand- 
paper-—not a rub that will wear 
away part of the film—just 
enough to knock off any nibs 
which may be present. 

* * * 


In July issue of this journal 
(page 50) Mr. A. F. Eibell gets 
after my article in a manner 
which is almost, if not quite, as 
forceful and dogmatic as did our 
friend Perry, page 54, June. After 
reading Mr. Eibell’s criticism I 
looked up my article to see what 
heading had been given it; then 
I looked up the copy of my manu- 
script to see what heading I had 
given it, and in doing so I made 
this discovery—or_ rediscovery, 
because I first discovered it when 
the May journal came to me— 
that the heading on the original 
manuscript was, “Quality Finish 
on Automobiles,” and this had 


=, 


oct 


i 


August, 1926 


INDUSTRIAL FINISHING 


been changed to “Automobile Re- 
finishing.” 

I cannot believe that if Mr. 
Eibell had known that the method 
outlined in my article was intend- 
ed for a finish of the very high- 
est quality, for cars of the more 
expensive type, he would have 
come out with a substitute for- 
mula by which cars are to be de- 
livered on the sixth day after en- 
tering the shop—at least I would 
not like to think that of a man 
who claims to be an instructor 
of youth in the art of automobile 
finishing. 

What I have said in reply to 
Mr. Perry will answer also a good 
deal of Mr. Eibell’s criticism. In 
looking over some notes which I 
had jotted down in anticipation 
of the time when I would write 
an article on “Refinishing the 
Cheaper Car,” and comparing 
them with Mr. Eibell’s article I 
find that in many things we are 
agreed, as his method is quite 
suitable for the cheaper touring 
car whose owner cannot afford a 
finish of the better quality—or 
rather thinks he cannot do so. 

Everyone who knows anything 
worth while about finishing ma- 
terials knows that, apart from 
the ingredients used in lacquer, 
pure linseed oil is the most dur- 
able ingredient used in finishing 
materials. It is one of the prin- 
cipal ingredients of varnish, and 
no matter what kind of gum is 
used in the varnish, the durabil- 
ity of the varnish in exposed sit- 
uations is lengthened or shortened 
by the quantity of oil used. It is 
well known that a varnish that is 
“long” in oil is more durable than 
is one in which the oil is “short.” 

Experiments conducted during 
the World War, and after, proved 
conclusively that materials which 
are naturally slow in drying, are 


Making the Good Better, 
And the Better Best 


O matter how well design- 

ed a product may be a 
poor finish will only hurt its 
sale. A good first impression 
means more than buried value 
in mechanical ingenuity. An 
ALAKA finish helps the sale 
and keeps the product sold. 
When you buy lacquers look 
for the Plus. All lacquers are 
more or less alike in their pro- 
tective values. But ALAKA 
products add an exceptional 
and unique touch of beauty. 
Not the usual kind, but a soft, 
smooth, velvety beauty that is 
coupled with a glass-hardness 
that is proof against chipping, 
scratching, flaking or peeling. 


Try a 5-gallon can at the full 
drum price. Or better still, let 
us give you a free demonstra- 
tion of it in your own finishing 
room under typical conditions. 
No obligation of course. 


“‘ Finish Facts’’, yours for the asking 


LACQUER & CHEMICAL 
CORPORATION 


214-222 Fortieth St. Brooklyn, N.Y. 
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REMOVER COSTS 


Greatly Reduced 


Remover cost need not be exces- 
sive. Campbell offers an easy way to 
make Varnish or Paint Remover at a 
price much lower than you are pay- 
ing now. 


SAVE 7Sc A GALLON 


FREE—TELLS HOW 


A book “Getting Away 
From High Cost of Paint 
and Varnish Remover” 
tells how simply mixing 
two liquids will give you 
a remover that is equal 
to any—at a price much 
below what is usual. We 
shall be glad to forward 

‘ou a copy of this book- 
et free upon request. 


The M. L. Campbell Co. 
1001-3 W. Sth St., Kansas City, Mo. 


Surfacers for the Automobile 
and Metal industries 


NO PRIMER REQUIRED 
Roxalin Auto Sanding Surfacer 
—Perfect adhesion to aluminum 
and steel—dries in twenty min- 
utes—sands in one hour—dry 
and wet sands easily. 
Roxalin Putty — Dries 
quickly—sands easily—sticks. 
Buffer Coat—For use 
over old paint or varnish with- 
out burn-off. 


We also make a Sanding for the 


Producers of a full line of finishing lacquers, pig- 
mented lacquers, bropzing lacquers and 
thinners for all industries 


ROXALIN FLEXIBLE LACQUER CO., Inc. 
Manufacturers 
of Lacquer 
roducts 
Exdusively 


105-109 
Seventh Ave. 


Where the Finish Counts use “ Roxalin™ 


more durable when hardened by a 
forced-drying process, and are 
more impervious to moisture; also 
that these slow-drying materials 
are more durable than are those 
which naturally dry in a short 
time. 

Referring to Mr. Eibell’s “Mod- 
ern Materials Available,” he 
might have divided these into two 
classes, (1) materials for high- 
class work, and (2) materials for 
a quick, cheap job. I have used 
both materials and know what 
they are. 

The materials which I recom- 
mended, if applied in the way sug- 
gested, will produce a finish which 
will last until the final coats of 
lacquer have been worn away in 
the process of repolishing. Bar- 
ring accidents to the finish, there 
never will be any need for refin- 
ishing from the bottom up; and 
when it becomes necessary to re- 
plenish the outer finish, or coats 
of lacquer, it will be necessary 
only to apply one or more coats 
of lacquer, and rub, to make the 
job look like new. 

There is one thing suggested 
in Mr. Eibell’s article with which 
I am wholly in accord, and that 
is the average automobile finisher 
should “stop shop-mixing.” There 
are some finishers quite qualified 
to do their own mixing—but very 
few. The great majority of fin- 
ishers will both receive and give 
better satisfaction if they buy 
their materials in such a condi- 
tion that they are as near as 
possible ready for applying. 

I observe from the notes by the 
editor that Mr. Eibell is located 
outside the north temperate zone, 
hence knows nothing about the 
extremes of heat and cold to 
which automobiles are exposed in 
the state of Michigan and Canada. 
To those who are refinishing cars 
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in localities where these extremes 
are met with I would suggest, if 
they have any doubt about the 
comparative values of Mr. Eibell’s 
method and mine, that they fin- 
ish a piece of metal by each meth- 
od, and place test pieces where 
they will get the full glare of the 
summer’s sun, and the full force 
of the winter’s cold—or subject 
them to any other test.—R. J. 
Birnel. 


Never use paper adhesive tape, 
such as is used for securing pack- 
ages, nor electrical insulating 
tape, to hold paper masks on a 
newly lacquered surface; both of 
these tapes pull and discolor the 
lacquer. 


Spraying outfits are now well 
developed to give satisfactory 
service, and spray equipment 
manufacturers are prepared to 
give valuable information on the 
selection and installation of this 
apparatus. 


An authority on the subject 
states that lacquer production and 
consumption are about doubling 
each year. 


This pair of portable trestles are used in 
the finishing room of a large show case fac- 
tory to support large work which must be 
moved into and out of the big spray booth. 
The walnut-faced cornice and complete top 
section of a portion of dry goods wall shelv- 
ing is shown resting on the trestles. 


“AROLAC for EXCELLENCE” 


‘ l i 
Wood—Metal Finishes. 
Can be dipped or sprayed. 

Air dried and waterproof. 
Used on Automobiles, Wood 
Furniture, Metal Novelties, and 
Toys. 
Specialists in Automobile Fin- 
ishes. Colors matched in gloss 
or flat finishes. 

Write for working sample 
CELLULOID LACQUER ENAMELS 
Manufactured by 
ARIZONA LACQUER MFG. CO. 
7-11 Sixteenth Street 

BROOKLYN, N. Y. 


Chicago, Ill., Office and Warehouse 
701 So. Western Ave. 
Philadelphia Office and Warehouse 
8750 Eastwick Ave. 


Get All Your 


Stain, Filler 


Lacquer 
from One Source 


You eliminate the shifting 
of blame for poor results 
among different makers of 
finishing materials—and the 
cause for blame itself. Your 
finishes will work together 
better—giving you better re- 
sults in the shortest reason- 
able time. Ask for a demon- 
stration of any kind of fin- 
ishes you use, now. 


Finishing Products Co. 
Indianapolis 
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“PARAMET” 


(ESTER) 


LACQUER GUM 


Increases adhesion. 
Makes for greater 
gloss. Insures max- 
imum toughness in 
nitro-cellulose 
lacquers. 


Manufactured by 


Paramet Chemical Corp. 


LONG ISLAND CITY, N. Y. 


TER. GUY 
RESINS 
Unsurpassed in 


HARDNESS - STABILITY - GLOSS 


HIGHEST MELTING POINT 
and 
UNIFORMITY 
GUARANTEED 


W. W. ROSIN COLOR 


for Resistant Lacquersand Light 
Varnishes and Enamels 
Manufactured by 


ROBERT RAUH, Inc. 


310 Elizabeth Avenue 
Newark, New JERSEY 


One of the early troubles with 
lacquers was the inability to put 
sufficient quantity of the pigments 
into the compound without caus- 
ing it to be too thick. There- 
fore, a large number of coats had 
to be applied. This has been 
overcome by the use of new sol- 
vents, so that an_ increased 
quantity of solvent can be incor- 
porated without increasing the 
viscosity of the mixture. 


Spray guns require 40 to 80 
lbs. air pressure for the success- 
ful application of more commonly 
known finishing materials, de- 
pending upon the consistency of 
materials used. Pressure as low 
as 10 lbs. and as great as 100 Ibs. 
is used for special materials and 
unusual applications. 

Insurance companies are be- 
coming more strict in their rules 
and regulations with paint shops 
and finishing departments. 


Even with the finest materials 
and latest equipment, it requires 
skill to produce a durable and at- 
tractive finish. 


CLASSIFIED 


Advertisements under this heading 45 cents 
a line, minimum charge $1.35. Use this de- 
partment to obtain help, find itions, buy 
and sell equipment, dispose df aa nufactur- 
ing properties, etc. 


NATIONALLY KNOWN MANUFACTURER 


Requires experienced salesman under forty 
for Kansas City territory, includi ) a4 
homa, developing paint business wit 
manufacturers, refiners, etc. A good A 
for a high-grade producer. Salary and ex- 
penses paid iress confidential to IF-131, 
Pore INDUSTRIAL FINISHING. 


PAINT AND LACQUER SALESMAN 
Acquainted with manufacturing trade in 
Michigan, Indiana, Illinois or Ohio. Sal 
or commission. A-1 man only. Address I iF 
132, care INDUSTRIAL FI ISHING. 
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